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(57) Abstract 

Compositions and methods for the detection and therapy of breast cancer are disclosed. The compounds provided include nucleotide 
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COMPOSITIONS AND METHODS FOR THE TREATMENT 
AND DIAGNOSIS OF BREAST CANCER 



TECHNICAL FIELD 

The present invention relates generally to the detection and therapy of 
5 breast cancer. The invention is more specifically related to nucleotide sequences that are 

preferentially expressed in breast tumor tissue and to polypeptides encoded by such 
» nucleotide sequences. The nucleotide sequences and polypeptides may be used in 

vaccines and pharmaceutical compositions for the prevention and treatment of breast 

cancer. The polypeptides may also be used for the production of compounds, such as 
10 antibodies, useful for diagnosing and monitoring the progression of breast cancer in a 

patient. 

BACKGROUND OF THE INVENTION 

Breast cancer is a significant health problem for women in the United 
States and throughout the world. Although advances have been made in detection and 
15 treatment of the disease, breast cancer remains the second leading cause of cancer-related 
deaths in women, affecting- more than 180,000 women in the United States each .year. 
For women in Norm ; 'AWica;l!e*tim^b^'df getting breast cancer are now one in 
eight. 

. No vaccine or^pther uijiyersalry successful method for the prevention or 
20 treatment of breast cancer is' currenti^available. Management of the disease currently 
relies on a combination of. fairly diagnosis (through routine breast screening procedures) 
and aggressive treatment, which may include one or more of a variety of treatments such 
as surgery,; radiotherapy, chemoierafiy and hormone therapy. The course of treatment 
for, a particular breast cancer is often selected based; on a ; variety of prognostic 
25 pararrieters^ including an analysis of specific tumor markers. See, e.g., Porter-Jordan and 
Lippman, Breast Cancer S:73-i;00 (1994). Howeyer, the use of established markers 
often leads to a result that is difficult to interpret, and the high mortality observed in 
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- breast cancer patients indicates that improvements are needed in the treatment, diagnosis 
; and prevention of theldisease. r r ' ^ 

*' : 'Accordingly, there is k need in the art for improved methods for therapy 
and diagnosis of breast cancer. The present invention fulfills these needs and further 
5 proAddes offierrtiated ^vantages^ ^ ' 

Btiefiy stated, the subject invention provides compositions and methods 
for the diagnosis and therapy of breast cancer. In one aspect, isolated polynucleotides are 
provided, comprisiiig^ (a) a nucleotide sequence preferentially expressed in breast cancer 

10 tissue, relative i&iioMal tissue; (b) a variant of such a sequence, as defined below; or (c) 
a nucleotide sequence encoding an epitope of a polypeptide encoded by at least one of 
the abbve sequences. ?:, Iq dnd embodiment, the isolated polynucleotide comprises a 
human emtogehtms ^tetebviral sequence recited in SEQ ID NO:l> In other embodiments, 
the isolated ji61yhuCleotide comprises a sequence recited in any one of SEQ ID NO: 3- 

15 "26; 28^77, 142^4 146-152^154-166, 168-176, 178-192, 194-198, 200-204, 206, 207, 
209-214, 2l6r21^'5l9, h 22l^240, 243-245; 247, 250, 251, 253, 255*257-266, 268, 269, 
: : 271-273, 275, 276, 278; 280, 281, 284; 288^291-298, 301-303, 307, 313, 314, 316 and. 

1 in "related ^embodiments,- the isolated polynucleotide encotjies ail, epitope of 
20 a polypeptide, wherein -'^e '^lypiiptUle'-'is" aiccided by a nucleotide sequence that: (a) 
hybridizes to a sequence imfetfi&atiy one of SEQ ID NO: 1, 3-26, 28-77, 142, 143, 
14o0r52; 154^166, 168-176, 178-192/ 194-198, 200-204, 206, 207, 209-21 4, 216, 218, 
219, 221-240, 243-245, 247, 250, 251, 253, 255, 257-266, 268, 269, 271-273,' 275, 276, 
278, 280, 281, 284,' 288, 291-298, 301-303, 307, 313> 314, 316 and 317 under stringent 
25 conditions; and (b) is at least 80% identical to a sequence recited in any one of SEQ ID 
NO:' 1, 3-26, 28-77/ 142, 143, 146-152, 154-166, 1^8-176, 178-192^ 194-198, 200-204, 
206, 207, 209-214; 216; 218, 219, : 221-240, 243-245, 247*, 250, 251, 253, 255, 257-266, 
268; 269, 271-273, 275, 276^ 278; 28d, 281, 284, 288, 291-298, 301-303, 307* 313, 314, 
316 and 317. •.• >. : ■ - : - .. .:• • ■ - 



^- in another embodiment, the present invention rprpyides an isolated 
polynucleotide encoding $n epitope of a polypeptide, the polypeptide being encoded by: 
(a) a nucleotide sequence transcribed from the sequence vQf/SEQ, ID NO: 141; or (b) a 
^ variant of said nucleotide sequence that contains qiie r oi) mo^nuql^otide substitutions, 
5 deletions, insertions aid/or modifications at np ^pre/j A^.lO^ ^f .the/pucleotide 
positions, such that the antigenic and/or immunogenic properties of the polypeptide 
encoded by the nucleotide sequence are retainedj;r f Isoiq^ 

comprising a nucleotide sequence complementary to a. pqlyn^cleptifle as described above 
are also provided, iJ: ^ v .. * ) fJ .,;, : , r r ; ^, f , 

1 10 u '< * ' In related aspect 

• vectors comprising a polynucleotide as described ahoye; a$d, host cells; transformed or 
traiisfected with suck expression vectors. ,>v, ir >> ri , 

' In fiuther; aspects, polypeptides, comprising, an qmino acid sequence 
encoded by a polynucleotid0 asi described atove, §pd monoclo^ bind to 

15 su&i polypeptides -are * provided. , In Ncertajn, ^l^dmeijts, the inventive polypeptides 
coniprisb anr amino acid sequence selected \from? the: group consisting of SEQ ID NO: 
299^ 300, 304-306, 308 and 315, and variants thereof as; definedbelow. : . ( v , 

In yet another aspeqt, methods are proyide^I for determining the presence 
of breast cancer in a patient In one embodiment, the method comprises detecting, within 
20 a biological sample, a polypeptide as tfescribted a^oye.^ In another embodiment, the 
method comprised detecting, within afeiolpj^^ encoding a 

polypeptide ais! described' above.; In ye| ^ot^r^wbodiment, the method comprises (a) 
intradermally injecting afpatient with a ppl^pejptide as described above; ap£ (b) detecting 
an immiihe xespotise on the patient's skin and therefrom detecting the presence of breast 
25 cancer ih ! the patient. In further embodiments, the present invention provides methods 
for determining the presence of breast cancer iaa^pptient as described above wherein the 
■ ' polypeptide is enfcoded by at nucleotide sequence selected from the group consisting of 
' SEQ H> NO: 78-86, 144, 145, 153, 167,r I?7r J93, 199, 205, 208, 21$, 217, 220, 241, 
: 242, 246^248, 249,,252, 256, 267, 270, 274, 277; ?79, 282, 283,285-2^7, 289, 290 and 
30 sequences that hybridize thereto under stringent conditions. t . . 
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• , - • , . . ,ln a related aspect, .diagnostic kits useful in the determination of sast 
cancer-, are, provided., The,. diagnostic kits, generally comprise, either one or r. ore 
monoclonal antibodies as described, above, or. one or more monoclonal antibodies that 
bind .to a pqlypeptijte.,.encoded by a nucleotide sequence selected firom the group 
.5, consisting of sequences provided in SEQ ID NO: 78-86, 144, 145, 153, 167, 177, 193, 
i ; 199, 205, 208, 215, 217, 220, 241, 242. and 246, 248, 249,, 252, 256, 267, 270, 274, 277, 
279^282, 283, 285-287, 289, 290 and a detection reagent. 

Diagnostic kits are also , provided that comprise a first polymerase chain 
^reaction prinW:<^o3; S^nd polymerase cnain reaction primer, at least one of the 
10 primers, being; specific ; for a polynucleotide ^ described herein. In one embodiment, at 
least tone --of the-primers comprises, s at least about 10 contiguous nucleotides of a 
<■ - poljuucleotide as described above, or a polynucleotide encoding a polypeptide encoded 
by a sequence seleejted rxom Ae gro 144, 145, 153, 

. 167, 177, 193,199,205, 208, 215, 217, 220, 241, 242 .246, 248, 249, 252, 256, 267, 270, 
AS WAimW9i2&m;-2X*&,M?^&0 : 

: .;rrj'^>Within«»rtiha:.'i^l^:asiKC^ the diagnostic kit comprises at . least one 

oligonucleotide probe, the probe being specific fot,a polynucleotide described herein. In 
one< embodiment, the probe comprises at ^t.abjout 15 ; contiguous nucleotides of a 
polynucleotide , as described, : above, or. a ai poly^^tidp :4 .seJe^_. ; .ft^n the group 

20 cownstmgofSEQIDNO:-7j^ 

. ;220, 241, 242 246, 248, 249, 252,-256, 267, 270, 2?4, 27,7,279, 282, 283, 285-287, 289 

and 290. ; ' • ■■■ •<, h*M-- -.. ••: . •■ ,? , •■ .- • , 

.. In another related aspect, Re present mvention provides methods for 

monitoring the progression of breast cancer in a patient In one embodiment, the method 

25 comprises: (a) detecting an amount, in a biological sample, of a polypeptide as described 

above at a first point in time; (b) repeating step (a) at a subsequent poinj in time; and (c) 

/comparing the amounts of polypeptide detected jn steps (a) and (b), and therefrom 

■monitoring the progression of breast cancer in the patient, m . another embodiment, the 

method comprises (a) detecting an . amount,, vwthih a (biological sample, of an RNA 

30 molecule encoding a polypeptide as described above at a first point in time; (b) repeating 



step (a) at a subsequent point in time;' and (c) comparing ifie amounts of RNA molecules 
detected in steps (a) and (b), and therefrom monitoring the progression of breast cancer 
in the patient! In yet other' embodiments^ for 
mbhitoring the progression of breast cancer in a patiehf jas described above wherein the 
5 polypeptide is encoded by a nucleotide sequence selected ^frbni the grotip consisting of 
SEQ ID NO: 78-86, 144, 145, 153, 167, 177; 193; 109, 205, 2d8, 215, 217, 520, 241, 
242, 246, 248, 249, 252, 256, 267, 270/274, 277/279, 282; 283, 285-287^2^9, 290 and 
sequences that hybridize thereto under stringent conditions. : 

In still other aspects, pharmaceutic <to^ a 
10 polypeptide as described above in combination with a ph^sidlbjgiCally Acceptable carrier, 
and vaccines, which comprise a polypeptide 'as described above i» combination with an 
in^unbstimulant or adjuvant, are provided. In' yet !, other assets; the present invention 
provides phannaceutical cbmpositions arid vaccines comprising a polypeptide encoded 
by a nucleotide sequence selected from the group consisting of SEQ JD NO: 78-86, 144, 
15 145, 153, 167, 177, 193, 199, 205, 208; 215,217, ^226- 241;242^hd 246;248i 249, 252, 
256, 267, 270, 274, 2)7, 279, 2t% 283, 1 285-287, 289,- 290 and sequences that hybridize 
' thereto under stmgeht conations. ■ 'V- 2'-' ^ > *V ;• &-U,w.ur^::d:, 

In related aspects; the present irtvehtiori provides methods for inhibiting 
the development" of breast cancer inr a piatierit, dom^risihg administering to \a patient a 
20 pharmaceutical composition br vaccine is described above. ' ^ ^ , : - 

These and bther aspects of the present invention will become apparent 
upon reference to the following detailed description and attached drawings. All 
references disclosed herein are hereby iricorpbriited by reference in their entirety as if 
each was iricori>brated indiiddudly. ^ ^ • * ..v, 

25 BRIEF DESCRIPTION OF THE DRAWINGS « v . 

" Figure 1 shows ; the ^differential display PCR products, separated by gel 
electrbphbresis, obtained from cDN A prepared from normal breast tissue (lanes 1 and 2) 
and from bDNA prepared from breaSt ftimor tissue from the same patient (lanes 3 and 4). 
The arrow indicates the band corresponding to B 1 8 Ag 1 . t, > ; 
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, ; . , : ,/ level of B18Agl mRNA in 

breast tumor tissue (lane 1) with the level in normal breast tissue. ^ 

,.. r ,Fi^^ r 3^,shov^.,thft level of B18Agl ,mRNA in, breast tumor tissue 
compared to that in various normal and non-breast tumor tissues as determined by RNase 
5 ^protection assays. r ; ( v. , : ... , .. ? 

Figure 4 is a genomic clone map showing the location of additional 
iretroviral sequenpes obtained from ends of Xbal restriction digests (provided in SEQ ID 
NO:3-SEQ ID NO:10) relative to B18AgL 
■■■v r :k^^^W/^- 5A ; and 5B show the sequencing strategy,; genomic organization 
10 and predicted open reading frame for the retroviral element containing B18Agl. 

r v > ^Figure 6 s^iqws the nucleotide sequence of the , representative breast 

a :c*^mT> "oi o.a.^x. 

■ :, v; Figure >7 stuws the nucleotide ^ ; sequence of the representative breast 

: - tumor^specific c v ^7 i ! ^ v ! . T .., , ^ 

15 ,v ] f ; Figitte >; 8 , shows the nxicleotide sequenpe of the representative breast 

; c Figure 1 9 shows ( the .nucleotide, sequence of the representative breast 

'-.^Itoor-specific pQNA B13Ag2^ > (X : : , ? ; / , : > r 

Figure 10 shows the representative breast 

20 :tumor-specificcDNA : B13Aglib. ;: .^v^- ; } - . . 

Figure 11 shows the nucleotide sequence o£ the representative breast 
; tumor-specifio cDNAB13Agla. .. r , v , 

Figure 12 shows the nucleotide; salience .of the representative breast 
tumor-specific oDNABllAgl, 
25 Figure 13 shows .the nucleotide, sequenc?e of ^e representative breast 

tumor-specific cDNA B3CA3c. 

Figure 14 shows (the \juieleoti^ the representative breast 

tumor-specific cDNA B9CGli ;.- : > t .,^ ^ / 

, - ( . Figure 15 shows the ? nucleotide sequence ( of the representative breast 

30 tumorrspecificcDNAB9GG3. i t ; 



' ; Figure 16 shbw$ "the nucleotide s^Urace of the' representative breast 
tumor-specific cDNA B2CA2. " ' - •"' { ' r - -' • •• ■ f - : - ! ' • >?• i? 

Figure 17 shows the nucleotide ' sequence r of%e- representative breast 
tumor^ecific'cDNA'Bp'CAl. ' ; ""' v ' •' * : ->'' - • • ■ --v •■ 

5 Figure 18 shows the nucleotide sequence of the : Inepreseiitative breast 

tumor-specific cDNA B3CA2. ■ ^ • 

'Figure 19 shows the? nucleotide sequence 1 of the-represen^tiVe^breast 
tumor-specific cDNA B3CA3. 1 ' ; ^^^O ' i -i> - ■ • ■ • 

Figtee 20 shows the nucleotide sequence of UiS ^representative breast 
10 tumor-specific cDNA B4C!A1. - \^-^:^kc^-. v^v^i- 

1 Figure 21A depicts RT-PCR aiialysis of W^ttunor genes in breast 
tumor tissues (lanes 1-8) and normal breast tissues (lahSS 9-13) Shd HjO (lane 14); 

1 Figure 21B depibts RT-PCR ; analysis' 6f breiSt tt&or genes in prostate 
tumors (lane 1, 2), colon tumors (lane 3), lung tumor (lan&4^ (lane 5), 

15 normal colon (lane 6), normal kidney (lme 7); 'normal liver (lan# 8), normal lung (lane 
9), normal ovary (lanes 10, 18), normal pancreases (laiifes l l/12)7n*ttial skeletal muscle 
(lane 13), normal skin (lane 14), rior^ testes (lane 16), 

normal small intestine (lane 17), HBL-100 (lane 19), MGF-12iA- (lan^ tumors 
(lanes 21-23), H 2 0 (lane 24), and colon tdnor (latfe 25). ' ; ? 
20 Figure 22 shows the recognition of a B 1 1 Ag 1 jteptide (referred to as B 1 1 - 

8)i>y^a^-Bli-gCTLline/ '' ;v:; — ^ — ; " 5 

Figure 23 shows the recognition of a cell line' transduced with the antigen 
BHAgl by the Bl l -8 specific clone Al.' ; ' 

Figure 24 shows recognition of a lung adenocarcinoma line (LT-140-22) 
25 and a breast ^ehocarcinoma line (CAMA-1 J by the B 1 1 -8 specific clone Al . 

DETAttijD 

As noted above, the present invention is generally , directed to 
compositions arid methods for the diagnosis; monitoring arid therapy of breast cancer. 
The compositions described herein include polypeptides, polynucleotides, and antibodies. 
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Polypeptides of the present invention generally comprise at least a portion^ bf a protein 
that is expressed" at a greater lever in human breast tumor tissue than in ftormal : breast 
tissue the level of RNA encoding the polypeptide is at least 2-fold higher in tumor 
tissue). Such polypeptides are referred to herein as breast tumor-specific polypeptides, 

5 ahci cDN A molecules bncodinj* such polypeptides are referred to as breast tumor-specific 
cDNAs. Pol^uclbotides ofthfe subject invention generally comprise a DNA or RNA 
sequence that encodes all or A portion of a polypeptide as described above, or that is 
complementary to such a sequence. Antibodies are generally immune system proteins, 
or fra^erite ''iberabf^*' % tfiat are'^capeble. ^ of - binding to a portion of a polypeptide as 

10 described "above;; by cell culture ^techniques, including the 

generation of monoclonal antibodies as described herein, or via transfection of -antibody 

genes into suitable l)kcterial or rnamnwtiail cell hosts, in order to allow for the production 

of recombii^t mtibodies. ? ^ • ^ ' o.y ' t : 

v: f Polypeptides within the scop but are not 

15 limited tap polypeptides /(and epitopes thereof) enpoded by a human endogenous 
^ (Figwe 5 and SEQ ID 

r NO: - Also; within the scope; of the pres^t^inyentipn are polypeptides encoded by other 
sequences within the retroviral .gepQin? pontaining RlSAgl (SEQ II) NO: J41). Such 
sequences include, but are. not Jiinite^ tOil^e . sequences recited ip SEQ ID NO:3 - SEQ 

20 ID NOr-JD.^ B18Agl has homo-ogy/Jq the gag p3Q gene of .the endogenous human 
retro\1ral element S71, as-described in Werner et al„ ^irolo^ .p4W-^%i}S90) and 
also shows homology to about tfafe^ gag genes. As ; discussecl in more 

detail below* the present invention also includes a number . of additional breast tumor- 
specific polypeptides, such as those encoded by the nucleotide sequences rpcited in SEQ 

25 ID NO: 11-26, 28-77, 142, ; 143, 146rl52,rl54-166, 168-176, 178-192, 194-198, 200-204, 
206, 207, 209-214; 216, 218, 219, 221-240, 243-245, 247, 250, 251, 253, 255, 257-266, 
268, 269, 271-273,275, 276; 278, 28SQ,,2$1, 284, 288, 2^1-298, 301-305, 307, 313, 314, 
316 and 317. - , ■ - :^:r ..... / •.. , 

- As used herein, thetteim;"^ 

30 any length, including Ml length proteins- containing : the sequences recited hfrdn. A 



.polypeptide comprising an epitope of a protein, containing 4 sequence. as described herein 
may consist entirely of the epitope, or may contain. addjtipo^l sequences. The .additional 
sequences may be derived from the natiye^qtsjn or ; ma^ be such 
sequences may (but need not) possess immuqogenic or antigenic properties. _ 
5 An "epitope" as used he»m.jji5.,^ 

i--.. recognized (i.e., specifically bound) by a.BrceU;«^/^ T r f^U purface antigen Receptor, 
r Epitopes may generally 4 be identified using >yell. ^nqvgn., t^hmques^, such as those 
■ summarized m^y^Fundarnental Immunology, 3^ y e<i? 243-247 J?ress, 1993) 
and references cited therein. Such techniques include, ^x^^^^p^^dts derived 
10 from the native polypeptide fpr the abihty Jo rp^ct \^ and/or 
T-cell linesvp^ clones. ^ An epitope of a,pqlype£t^^^ such 
anti^era and/or ; T r ge£ls, at a l$yel that, i& sjnptat t<? ,the j^tivipr. of the full length 
polypeptide (eg., in an ELISA and/or T-cell reactivi^^^s^y^. ^_ . Suph ^ screens may 
generally be p^ to thos^pt J oidinary skill in the art, 

15 such a$ tiiose described itfH^ 

Spriii£ H&b6r Laboratory, 49&S; B^eU r and T-cell epitopes mayalso be predicted via 
computer mi^ysis/' M ?an epitope of >jav polypeptide that is 

preferentially 6xpr£sis^^^ amino acid 

seiqtiericej ^within thd scope bf th^pre^iirinVfehtion. ^ *« f ,.L :r -/ 1- \ 
20' c Thete^ 

' stranded polymer of ^deoxyribonucfeStide oi ttbfcriucleotide:bafces i and includes E)NA and 
1 corresiicirtding RNA molecules, indilding 5toRM A and mRNA molecules, both s,ense and 
ariti-sei&e stratids 1 / and comprehends^ DNA and recombinant DNA, as 

well aS wholly or f/artialiy r synthesized polynucleotides. • An HnRNA molecule contains 
25 introns ^d" corresponds to a t>"NA mol6cul*e in a generally one-to-one manner. An 
mRNA molecule <^rrespon<k to an HnR^ arid DNA molecule from which the introns 
have be&i eidsedl A polynuclebti^ may consist of an entire gene/ or any portion 
thereof. Operable anti-sense polynucleotides may comprise a? fragment of the 
cbrresponding polynucleotide, and the; definition of "polynucleotide" therefore includes 
30 all such operable anti-sense fr^nients : " 5 ..*?"'"'! I 
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^ c The compositions and method the present invention also encompass 

' variants of th^ above polypeptides arid pol^ 

: { A polypeptide "variant," as used herein, is a polypeptide that differs from 

the recited polypeptide only in Conservative substitutions and/or modifications, such that 
5 tlie antigenic proiperties of the 'polypeptide are retained. In a preferred embodiment, 
vanant polypeptide's differ from ari identified sequence by substitution, deletion or 
addition of five amino acids or fewer. Such variants may generally be identified by 
mddifyinig A one 6f th6 aibove polypeptide sequences, and evaluating the antigenic 
^perties of &e Modified polypeptide using, for example, the representative procedures 
10 ^ pteferably exhibit at least ; about 70%, more 

preferably lat lei^F ^ut" 90% and niost preferably at least about 95% identity 
(determined as described below) to the identified polypeptides^ - ' ^ . . 

As iteed herein,' a "conservative substitution" is one in which an amino 
acid is substituted for another amino acid that has similar properties, such that one skilled 
15 In tile art of peptide chernistry would iexpect tiie^ secondary structure and hydropathic 
V' : "'*'na^ "iif itfe polypeptide to be' substaiiti general, thejbllowing groups 

of aimiio acids represent cbnservatiVexhan^eis: ! (l) ala, pro^ gly, glu; asp, gin, asn, ser, 
thr, (2) cys; ser; t&thr;; <3) vafc^ie, leu, met; Ma; phe^ (4) lys, ;arg, his; and (5) phe, tyr, 
' ] ^his. ^ : ^''^ ^v^Io r ut^^^vu 

20 wxs: , V^ants i^ 

the deletion c>r addition ^^pf su^q.acids ttot have 

properties^ secondary structure a&d .hydropathic pa^irp of the polypeptide For example, 
a polypeptide may be conjugated tq a^ignal (or, leader) sequence : ^t the. N-ter^inal end of 
the.protein which ;co-trarolationally or ^ post-^nslationally directs transfer of the protein. 
25 The polypeptide; may also be conjugated to a linker or other sequence for ease of 
synthesis, purification or identificatipn ; of the, polypeptide (e.g., pply-Hi^s), or to enhance 
binding of the polypeptide to a solid support. For example,; a polypeptide may be 

conjugated to an iimftvmoglobulin Fc region, t , * ■ 

i 

A i nucleotide '^yaii^nt" as r a sequ|?nce^ that differs from the recited 
30 nucleotide sequence in -haying one ( o$ : more nucleotide deletions, substitutions or 



^additions. Such modifications may. be readily introduced v using; standard mutagenesis 
techniques,' such as oligonucleotide-directed site-specific jnu^genesis as, ^ught, for 
example, by Adelman et al. s (2>AM,' 1 83U 1983).. N\|cleotid? .variants may be naturally 
, . occurring allelic variants, or non-natur^^ 
5; sequences preferably ejchibit at least about 70%, mp^e prcfera|)ly r at l$$st d^out 80% and 
most preferably at least about 90% identity, (determined as. d^^bpd b^lQw) to the 
■ recited sequence. _ ; . t " v ? '5 ,., 

The bje^t tiunpr- antigens prpyided^by the, pjreseijt invention , include 
variants that ^encoded, 
10 or more of tifie DNA sequences specifically recite*! tere^ fr "Subs^tial homology," as 
used herein,; refers to DNA sequences that ;are capable, pf Jiyl^ridipng xmder moderately 
stringent conditions^ -Suitable moderately sftmgent.cqnditipfl? ^ i^c|^de ^v^hing in a 
solution of 5X SSC, Q,5% SDS, 1 .0 xnM EDJA (pH &0)>; ^]b^4izing at 50°C-65°C, 5X 

Q^r* rM7*»t-nirrKt At in tV»#» t*\rmt nrf\.rrncc.crM*rif>e Vinmhlnov , fit 45?P. with 0.5X SSCl 

. 15 > ; followed by washing twice at 65°C for 20 aninutes with eaph p£.?Xj> Q.5X, and 0.2X SSC 
f : containing 0;1% SDS. Such ^ ; hy!bndi^g } p^A sequ?nQp$ .are? algp { wj^^&e ? jswpe of 
this .invention, as are nucleotide s^puences ,&at, due to codp ,d^we^^,^ enpode an 

: r-) :•■ immunogenic polypeptide; -llial is.^ni?$>j4pd--^y ^hy*!^^???^ 1 ^ ^^-^ ^fW 1 ^??? ^ v 

Two nucleotide or polypeptide sequences are said to be 'identical" if the 
20 sequence of nucleotides or amino acid residues in the two sequences is the same when 
alijgneci for iriaxihauiii correspondence £$~desctib& below. Comparisons between two 
sequen&k are a> comparison 

window to identify and' conip&re local regions of sequence similarity; A "comparison 
window" as Used herein, refers to a segment of at ifeast about 20 contiguous positions, 
25 " dually 30 to about 75, 40 to about 50, hi which a sequence may be compared to a 
reference sequence of ih6 sariie number of contiguous positions after the two sequences 
are dptimally 'aligned. ' - • • ! ; : :^ 

Optimal alignment of sequences for comparison may be conducted using 
the Megalign program in the Lasergene suite of bioinformatics software (DNASTAR, 
30 Iiic., Madison, ^VI), using default parameters. This program embodies several alignment 
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schemes described in the following references; Dayhoff, MO. (1978) A model of 
evolutionary change in proteins - Matrices for detecting distant relationships. In 
Dayhoff, M.O. (ed.) Atlas of Protein Sequence and Structure, National Biomedical 
Resarch Foundaiton, Washington DC Vol. 5, Suppl. 3, pp. 345-358; Hein J. (1990) 
5 Unified Approach to Alignment and Phylogenes pp. 626-645 Methods in Enzymology 
vol. 183, Academic Press, Inc., San Diego, CA; Higgins, D.G. and Sh^rp, P.M. (1989) 
Fast and sensitive multiple sequence alignments on a microcomputer CABIOS J:151- 
153; Myers, E.W. and Muller W. (1988) Optimal alignments in linear space CABIOS 
( f:ll-17; Rpbinson, E.D. (1971) Comb. Theor 77:105; Santou, N. Nes, M. (1987) The 
10 neighbor joining method. A new method for reconstructing phylogenetic trees Mol Biol 
Evol 4AQ6AlSy Sneath, P.H.A. and iSokaL R.R. (1973) Numerical Taxonomy - the 
Principles and Practice of Numerical Taxonomy y Freeman Press, San Francisco, CA; 
Wilbur, W.J. and Lipmaii, DJ. (1983) Rapid similarity searches of nucleic acid and 

protein data banks Prpc. Natl Acad, Set USA 50:726-730. 

• >v t , i'-". -,r -■)->'■ ' ■ Y V '.-p-'; •■■ " . 

15 " Prefiaably* the "percentage of sequence identity" is 

c determined by icomparing two optimally aligned sequences over a windo^y of comparison 

; •• of at least 20 positions, wherein the portion of ti^e polynucleotide sequence in the 

> ; comparison window may comprise actions or deletions (i.e. gaps) of 20 percent or less, 

usually 5 to 15 percent, or lO toj 12 percent, aS; compared to* the reference sequences 

2b r (which does not comprise additions or deletion) for pptim 

sequences. The percentage is calculated; by detennining the number of positions at which 

the identical nucleic acid bases! ori aijuno acid residue occurs in both sequences to yield 

the number of matched positions^ dividing the number of matched positions by the total 

: number of positions in the reference sequence (i.e. the window size) $nd multiplying the 

25 results by 100 to yield the percentage of sequence identity. In general, polynucleotides 

encoding all or a portion of the polypeptides described herein may be prepared using any 

of several techniques. For example, CDNA molecules encoding such polypeptides may 

be cloned on ' the basis of the breast tumor-specific oppression of the corresponding 

r 

mRNAs, using differential ; display PGR, This technique compares the amplified 

30 ' products, from. RNA template preparejd ftom nonnal and breast tumor tissue. cDNA. may 



be prepared, by reverse transcription of RNA using a (dT), 2 AG primer. Following 

amplification of the cDNA using a random primer, a band corresponding to an amplified 
product specific to the tumor RNA may be cut out from a silver stained gel and 
subcloned into a suitable vector (e.g., the f -vector, Novagen, Madison, WI). 
5 Polynucleotides encoding all or a portion of the breast tumor-specific polypeptides 
disclosed herein may be amplified from cDNA prepared as described above using the 
random primers shown in SEQ ID NO.:87-125. 

Alternatively, a polynucleotide encoding a polypeptide as described 
herein (or a portion thereof) may be amplified from human genomic DNA^ or from breast 

10 tumor cDNA, via polymerase chain reaction. For this ajpproach, BrtAgl sequence- 
specific primers may be designed based on the sequence provided in SEQ ID NO:l, and 
may be purchased or synthesized. One suitable primer pair for amplification from breast 
tumor cDNA is (5'ATG GCT ATT TTC GGG GGC TGA CA) (SEQ ID NO: 126) and 
(5 5 CCG GTA TCT CCT CGT GGG TAT T) (SEQ It) NO:127). An amplified portion of 

15 Bl8Agl may then be used to isolate the Ml length gene from a human genomic DNA 
library or frbih a breast tumor c^ 

described in Sambrook ct al., Molecular Clotting: A Laboratory Manual, Gold Spring 

■ 7 Ha^or Ijabor^ Other sequences: within the 

retroviral genome of which B I8Agl" is a psirt My be similarly prepared: by ; screening 

20 human genomic libraries using ^ BiSAgl-spedifie ^sequences^ asvprobes. 'Nucleotides 
translated into protein from the rettbviM getioMe shown in SEQ ID NO: 141 may then 
be determined by cftming the correspondfeg cDNAs, predicting ! the open reading frames 
and cloning the appropriate cDNAs into a vector containing a Viral promoter, such as T7- 
Th£ resulting constructs^ can be t "employed ifi' aitraiistetiomTCaction, using techniques 

26 r known to 3 those of skill in the art, to identify' nucleotide "sequences whibh result in 
oppressed protein. Similarly^ primers specifib for the remaining breast tumor-specific 
polypeptides described hereih-may be? tiesigtied based on .the nucleotide sequences 
: prdvidecfin SEQ ID NO:l 1-86, 142-29*; 301-303^307, 313, 314, 316 and 317. 

Recombinant polypeptides endoded by the DNA sequences described 

30 above may be readily prepared from' the 1 DNA sequences. Fori example, supernatants 
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;from suitable host/yeqtQr^^s secrete recombinant protein or polypeptide into 

culture media may be first concentrated using a commercially available filter Following 
concentration, the concentrate may 0 be applied to a suitable purification matrix such as an 
af^ty m^tpc or an ion exchange resin. ; Finally, one or more reverse phase HPLC steps 
5 \can be ; employed to further purify a recomb 

;v In general^ any of a variety of expression vectors known to those of 
■ ordinary skill in the art may , be employed to express recombinant polypeptides of this 
; : invention in any appropriate host cell that has been 

: j;tratisform^^ expression vector contajbing a polynucleotide that 

10 encodes; a ^oiijljiijant! polypeptide; Suitable host cells include prokaryptes, yeast and 

mammalian gelHine such as COS or CHO. <■ ( ) t 

! : . 1^ Such/techniq^ also be us?d to . prepare polypeptides comprising 

.epitopes or V polypeptides: For example, variants of a native 

15 polypeptide^ may* gp^eraUy /be pipparv^; using standard ;mi#genesis techniques, such as 
tsligonu$leptide-dir^ sections of the DNA sequence 

^: I -inay ibe iemoved to pennit preparation of <&unG?tted polypeptide?*, , Portipns and other 
vgriaiits. having fewer than about 1 GO amirjo acids, ^nd generally fe^er , than ?tbout 50 
i amino acids,,may;alsp be^eneratediby synthetic f means* using tephniqifes well known to 
20 / those of ordinary skill in the ^v ; FoA ex£umple# such polypeptides may b>e .synthesized 
using any of the commercially ay;$^ as thq Merrifield 

soUd*phasQ: synthe^ sequentially added to ^ growing 

■ ; amihoacidchai^ 

for automated synthesis of polypeptides is comnjerci^ly available; frpm suppliers such as 
25 Perkin Elmer/Applied BioSyste^ Division^, Foster City, CA> and ^nay be operated 
according to the manufacturer's instructions. ^ { . , - t . , 

; ':sr f , In specific; embodiment, polypeptidps of the present inyentfpn encompass 
, amino acid sequences encoded by a polynucleotide having a sequence, recited in any one 
of SEQ IDNO:l, 3-26, 28-77, 142, 143, 146-152, 154- } 6$, 168-176, 178-192, 194-198, 
30 200-204, 206, 207, 209-214, 216, 218, 219, 221-240, 243-245, 247, 250, 251, 253, 255, 



-257-266, 268, 269, 271-273, 275, 276, 278, 280, 281; 284; 288, 291-298; 301-303, 307, 
313,314,316 and 317; and variants of such polypeptides ¥6lypbpiides\Mimihe scope 
of the 1 present invention also include polypeptides^^-e^tdipei- 7 thereof)'' encoded by 
'DNA sequencesthat hybridize to - a ■ sequence-r^61ted.Wiaii^ one Of SEQ ID NO:l, 3-26, 
5 28-77, 142, 143, 146-1^2, 154-166,168-176, 178>I92,: 194-198; 200^204 206, 207, 209- 
' " 214, 216, 218, 219, 221-240, 243-245, 247, f 250^5^253,' 25$ 257-266, 268, 269, 271- 
273, 275, 276, 278, 280, 281; 284, 288, 291-298, : 3Ol-3O3;'30f, 313y-3l4,> Sl^and 317 
under stringent conditions, wherein the DNA- sequences 'are at 1 least 80%' identical in 
overall sequence to a? Tecited sequence and \vhmi&'KNA : '(k>i^^iiding-^ the hucleotide 
io sequence is expressed at a greater level in hiirhari breast' tuihbr -tissue than In normal 
breast tissufe. * As used hereiri, "stringent Conditions -refers^previ^hing in^ a solution of 
6X SSC, 0.2% SDS; hybridizing at 65^Cr6X S&C; 02% SDS dveraight; followed by 
two washes'of 30 minutes each in IX SSC, 0.1% SDS at *65*G and two washes of 30 
minutes feach in Oil X SSC, 0.1% SDS at 65X1' ^ the present 

v 15 invention include md^tiles that fenc it 
: j ^ ahother aspect of the present invention antibodies Such 
antibodies may be prepared fey any Of ai varifety of techniques known to those of ordinary 
skill in the art; See\ e.g, Haflow ^d 1^ 4 Laboratory Manual, Cold 

Spring Harbor Laboratory, 1988. In Oiie sfifeh tebhnique, an immunogen comprising the 
20 polypeptide is initially^injected into any -of^ wide VaHety 6f mammals (e.gt, mice, raits, 
: rabbits, sheep or gbais); In this step,* the j^lyjpieptides of this invention may serve as the 
inraitmbgeh Without- modification. 1 Alternatively; particularly for relatively short 
polypeptides; a superior immuhe- response 1 may &e elicited if the polypeptide is joined to 
a carrier prOfein, such as bovine senim dbiimin or keyhole limpet hemocyanin. The 
25 immuriogei is injected into the animal host, preferably according to a predetermined 
schedule incorporating one or more booster immianizatidns, and the' animals are bled 
! ~ periodically. Polyclonal aritibodies specific for the polypeptide may then be purified 
from such antisera by, for example, affinity chromatography using the polypeptide 
coupled to a suitable solid support e : i : • r c- « ,\ 
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t ; '.I. ' ? ; Monoclonal antibpdies specific for the antigenic polypeptide of interest 

vr. .may be^ prepared, for ,-. example using the technique of Kohler and Milstein, J£ur. J. 

//mmtin0//-'6:5M Briefly, these methods :involve 

. the preparation of immortal (^U lines capable of producing antibodies having the desired 
;5; ; specifici^ : (te.v r Such cell lines may be 

: produced, fori example; - from spleen cells obtained from an animal immunized as 
- : described above./fThe spleen-cells are then immortalized by, for example, fusion with a 
myeloma cell fusion partner, preferably one that is syngeneic with the immunized 
animal. A variety of fusion techniques may be employed, ; For example, the spleen cells 
10 arid myeloma cells may he combined with a nomonic detergent for a, few minutes and 
then plateu at low density op ; a selective, medium ,that supports the growth of hybrid cells, 
but not rmydoma ,- ceils. , A preferred yselection^iechnique uses HAT (hypoxanihine, 
aminopterin,) thyim a sufficient time, .usually about 1 to 2 weeks, 

colonies, of s hybrids t ;arer obserye4- Single colonies are selected and their culture 
15 supernatants testedipr binding activity against the polypeptide, Hybridomas .having high 
reactivity and specificity are preferred. > - , . ; i /: 

rL -; d fH.; Monpclpnat^antibodies may be isolatedfrom the supernatants of growing 
hybridoma colonies. In addition^ various techniques may be employed to enhance the 
-yields such as injection of the bybridoma e^ll^iije into the p^ritcnj^ cavity of a suitable 
20 ( i vertebrate host, such as a mouse; [MPriPclpnal antihp$es m^y.then be harvested from, the 
ascites fluid or the blood. Goiitami»9n|s . may ^be ; removed from Ihe , antibodies by 
■ ' c&nventiond techm^^ gel filtration, precipitation, and 

extraction. The polypeptides^ the purificafiqn process in, 

for example, an affinity chromatography step. \ + ? t l ?L£/. ; ;f 

25> r Antibodies may her&sed, for example, in methods for detecting breast 

1 ■ cancer in a patient ' Such methods involve using, an antibody to, detect , the , presence or 
- absence of a a breast tumbrr$pecific polypeptide as d^cribed herein, in a suitable biological 

sample. As used herein*- suitable J biological samples - iaclude tumor or normal tissue 

. . . - . .... . ... 

biopsy, m^ or tfrine samples^ or other tissue, 

30 homogenate, or extract thereof obtained from a patient. c . ; . *. 



n: :v :>; There are a variety of asSay f6ra^ : kh6w^'-1ii6 l se of ordinary skill in 

the artTor using an antibody to detect polypeptide markers in a sample? See? e.g.? Harlow 
f ^'''^d-l^i^fitibodiesc'A laboratory Manual; QtAd Sprm 1988. For 

example, the assay may be performed in' a Western blot- form 
5 preparation from the biological sample is submitted' to gel ete(^photesis^t^^ 

a suitable membrane arid allowed to react with fhe r antibody. -The plreseiice of the 
antibody on the membrane may then be detected using : a suitable detection' reagent, as 
:;; " ; 'describedbelow; : - ; '-^'"-^ r ' " ' J ' :! - -rn r.ut* fK» : </"' Ji.-\ i\r\Aovjv 

r H of • *antibody 

10 immobilized bin & solid ! support to bind to' the polypeptide 5alnd/ remofv^ut ?from the 
* remainder of the sampled The1?6und polypeptide may tbfetfibfe detected' lisihg a Second 
' antibody ot reagent that contains a r^rtfeFgroup; ^Alterriativelypia competitive assay 
may be utilized; in Vvhich a polypeptide is labeled With a repbrtetigroup and. allowed to 
bind to the ^immobilized antibody aftef incubation -6^ The 
15 ; extent to which comporients^bf the sample ii^bit the^i^ 

to the antibody is indicative of the reactivity of the sampler ifvith^the ^iinmobilized 
J antibody, arid as a result* indicative 6f the conC&itratk>ri of polypeptide in the sample. 
0 r " v> The solid ^ppott*irtky^^^ in 

the art to wWch solid support may be a 

20 1 test vvetf 4h a riticrotiter plate -or <a -ytroteflulose filter orriothec suitable membrane. 
' ^ ^ ^teni^Velyi' tlie support iriay be a^biad^disci sufch ris? glass, fiberglass, latex or a 
plastic material such as : polystyrene' oP j^iyvbtylbhlpride. The support may, also be a 
^ magnetic particle or a fiber optic senSot* sxich as*those : disclosed, for example, in U.S. 
PatentNo. 5,359,681. ^ v/.-jc.-vo^ / . -/} -^tW^r a 

• : -' ! 25 il The antibody- may be iriuriobilizfcd on the solid support using a variety of 

techniques known to those in: the art;' which are amply described in the patent and 
f ; scientific literature. In the r context of the^present invention- the,; term "immobilization" 
; refers to both' noncovalent association such ^adsorption, and oovalent attachment 
(which may be a direct linkage between the aritigen and functional groups on the support 
30 or may be a linkage by way of a cross-linking agerit). Tlifamobilization by adsorption to a 
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s : well in^microtiterfplate or to a membrane is preferred. In such cases, adsorption may be 
: ^achieved by contacting the* antibody;* in a suitable buffer, with the solid ^support for a 
, suitable! amount ofitime.^^T^ time varies with temperature, but , is . typically 

between about 1 hour : arid I: day; In general, contacting a well of a plastic microtiter 
5 o piate (such 1 as polystyrene or Ipolyvinylchloride) with an amount of antibody ranging 
from about LOrig to about J ^ig^ and preferably about 100-200 ng, is sufficient to 
immobilize an adequate/amount of polypeptide. - ^ \ : ^ 
v\ ••\v* ; ' CJovalent attachment of antibody to a solid support may also generally be 
^ v a^^ support with a bifunctional reagent that will react with both 

lo t- the supportaml a such as a hydroxylor, amino group, on : the antibody. 

'For exsaiipl^ the antibody may; be covalently attached to supports having an appropriate 
^polymer coating Using> berizoqyinone or by condensation of . an aid^hyde^ .group on the 
' ; support - with an amine and an active: hychrogen on :the binding partner ? g * Pierce 
Immunotechnology Catalog and Handbook (1991) at;A12rA13), - ; n .v 
15- ••.*.••'> ^ r i ^ i In certain embodto assay for detection pf polypeptide in a sample 

''"'N^-^iis^tW^a^bBfdy sandwich assay. This assay may be performed by -first ^ contacting an 
L ahUbody ' that hks been ^ iranobilized on g solid/ support* cpniinonjyv #*e well of a 
;> 1 ■ sx<i&M^l£ter' plated ^wikh -flie i^ologlc&r sm^/<si^:ttoti^^polypeptide witjhin the sample 
are allowed l!o bind to the immobilized^antibody; Unbound sample is then removed from 
20 the immobilized jtolypepti^ a 
reporter group) capable "of binding cto ray different-site on the polypepticlo is^ added. The 
i : amouiit of second antibody that remains; bound to the solid support is then determined 
using a 'method appropriate for the specific reporter group. * ^ > . > ^? 

*More Specifically,: once the antibody is immobilized on theosupport as 
25 described above, the remaining protein binding sites on the support are typically blocked. 

Any suitable blocking agent lmqwn'to those of ordinary skill in the pit, such as bovine 
; ■ serum albumin or Tweeri ; 20W (Sigma Chemicals Co.,; St Louis, MO). The immobilized 

antibody is then incubated with the 'sample, and,polypsptide is allowed to bind to the 

r 

antibody. The Sample may -be diluted with a suitable diluent, such as phosphate-buffered 
30 a saline (PBS) prior to-indubalioh'^In. general^ an appropriate contact time (?.e., incubation 



^time) is that period of time that is sufficient to detect the presence of polypeptide within a 
^sample obtained from an •» individual with breast tancer; preferably, the: contact time is 
i sufficient to achieve a level of binding that is at least 95%;of$fcat achieved at equilibrium 
between bound and uijbound polypeptide;* Those: of i ordinary skill- in the: art will 
5 recognize that the time, necessary to achieve equHibriummay^e; readily determined by 
assaying the level of binding that occurs over a period of time. . Atroom temperature, an 
incubation time of about 30 minutes is generally sufficient 7 . - ; ;> * 

Unbound sample may then be removed by washing the solid support with 
an appropriate buffer; sfccbh ^ PB 
10 which contains' a'repofter group, may then be.addeidritD'the^solid support* ^Preferred 
reporter groups include fcniymes (such as horseradish peroxidase), substrates, ucpfectors, 
inhibitbrs, - dyes, 'radionuclides, luminescent groups; fluorescent groups: and biotin. The 
r conjugation -of antibody* to^reporter groUjxmay be iachieved :r using s^dafd . methods 
known to those of ordinafy skill ihtheirfcr h; ; t 1 )\:;/.: ^.oiii -•■!''' v.y^n/i. 
f5 h : The second 'antibody is then' incubated with. the> immobilized antibpdy- 
polypeptide:dompleX for an amount of time sufficientitafdetect»tbe;J?pupd polypeptide. 
' An appropriate a^ 

■ u binding* that ofcCurs Over a period of time; j Unbound fsecond antibody* is then removed 
■ and "bouttd secdfid antibody is detected using itie reporter ^ The method employed 
. 20 for detecting the' reporter group depends^tipohrtiie nature of the reporter group. For 
: radibictiW .groups, scintillation cototingoo^ atrtoradiographie mettods are -generally 
appropriate. 1 Spectroscopic ^methods mayihetused to detect dyes, luminescent groups and 
fluorescent groups. Biotin may be detected using' avidiri, eouRled to a different reporter 
' group (conitridniy a radioactive onfluorescentgrbsptor an eiizyme). Enzyme reporter 
■ 25 groups may generally be ( detected by the- addition of substrate (generally for a specific 
- period of tiirie)/followed by spectroscopicior other analysis of the reaction products. 
^ ; : ^ j t; r \ : ; To determine the presence or absence o£ breast cancer, the signal detected 
; from the reporter group that remains tjound tdithe solid support is generally cpmpared to 
a signal that corresponds to a predetennihed;GUt-of^ value established from non-tumor 
30 tissue. In one preferred embodiment, the; cutrofP value is the average mean signal 
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' - obtained vrfien the immobUized antibody is incubated with samples from patiente : without 
breast cancer J In general, a sample generating a signal that is three standard deviations 
' above the predetenrimed cutoff value may be considered positive for breast c^ser. In 
ah alternate preferred- embodiment the. cut-off value is determined using; a Receiver 
5 Operator Curve, according to the method. of Sackett et.al., Clinical Epidemiology: A 
Basic Science for Clinical Medicine, p. 106-7 (Little Brown and Co., 1985). Briefly, in 
^luib^embodimeafc-lbfe cutoff value may be determined from a plot of pairs of true 
- positive rates Sensitivity) and false positive rates (100%-specificity) that correspond 
to each possible cutoff value for the diagnostic, test result: The, cut-off value on the plot 
10 that is the closest ^ the upper left-hand corner (z.e., the value that encloses the largest 
area) is "the mdst accurate cut-off value,<and,a sample rgenerating , a signal that, is higher 
than the ! cut-off r -ViKiiB- ■ id^ebmnBdi- -by.- JtWs; method may be wnsidered : positive. 
Alternatively, the cut-off value may be shifted to the left along the plot, to minimize the 
• -'£uWrM'sitlve' : i^^ta'tfad-right,1o irurdmize the false negative rate. In general, a sample 
15 1 genWatirig a signal that is higher than the cut-off value determined by this method is 

7 considered positive for breast cancer, vMrx--,:- .., : •, . , ; 

■ , < In a related embodiment,ithe assay is performed m e flow-through or strip 

• ' test format^ wherem we ahtibody is mimobiliz&l on a membrane, such as njtrpceMose. 

Tri the i fW-through test me polypeptide, within the sample bind to the, immobilized 
' 20 antibody 'as the sample ^ses through the membrane.. A second, labeled antibody then 
binds to the antibody-poiypeptide complex: as :<ai solution containing the second antibody 
flows through me membrane. The detection of bound second antibody n\ay then be 
performed as described above. In th§ 4rtrip test format, one end of the membrane to 
which antibody is bound is immersed ;in a solution containmgi&e sample. The sample 
25 ' migrates along the membrarie through;* region containing second antibody and to the 
area of immobilized ^ antibody , - Concentration of second antibody at the . area of 
irmnobilized ^antibody'' mdi^ me 
- concentration of second antibody at that site generates 4 pattern, such as a line, that can 
be read visually. The absence of such a pattern indicates a.negative result, In general, 
30 the amount of antibody immobilized on the membrane is selected to generate a visually 



1 discernible pattern when the biological sample contains a level, of polypeptide that would 
Be sufficient to generate a positive signal in the\ two-antibody .sandwich assays in the 
format discussed above. Preferably, the amount jof antibody; 'immobilized on the 
membrane ranges from ''about 25 ng to about 1 ng, and mbre preferably from about 50 ng 
5 to about 1 jig. Such tests can typicaUy be performed of 

" biological sample. ! : < ; ' ' ■ X? .-i^'v.^ V'jniv' yy.-.:'y' - : .[y^\ 

* " ' The presence or absence , of breast cancej in at . p^^t may^also be 
determined by evaluating the level of mRNA: encoding ; a *J>reast tumor-specific 
polypeptide as described fieirein within the biological sampteifegfc ^biopsy, mastectomy 
10 and/or blood saihple : from a patient) Telative to a ^ an 
evaluatioii may be achieved Using any/of a/variety of methods fcnowr>4p ; thosQ of ordinary 
skill in the art^ such as; for example, n/m>^ by 
polymerase chrfii reaction; - - ? ■ - v ;rj T:^,- ,' T ^ r , 

15 sequences from cDNA prepared from UNA? that is isolated : fipm one ; of the, abpye 
biological samples. Sequence-specific primers for *use in such^^pUficatipg rnay be 
desired b^ed on the s^uenre^^ 1, 11-86, 142-298 

r 301-303, 307, 313, 314, 316 and 31 1\ and may; bewpurchased or s>^thesiz^d^In the case 
of Bl8Agl; as noted herein,ione^» ATT 

20 TTC GGG GGC TG A GA) (SEQ H3 N0:126) ^B18Agl-3 (5^£G GTA TCT CCT 
CGT 5 GGG TAT ^ (SEQ be 
separated by** gel electrophoresis 5 and- visiializgid according to .methods well known to 

: thbse of ordinaiy skill in the art. q Amplification is typiqally performed, on samples 
obtained from matched pairs oft tissue (tumor and non-rtumor tissue front the same 

25 individual) or ' from unmatched pairs of tissue (tumor and non-tiflpoi; : ^issue from different 
individuals). The amplification reaction is preferably performed, on, several dilutions of 
cDNA spanning two orders of magnitude:: A fcyorfold or greater increase in expression 
ini several dilutions of the tumor sample: as waapared to the same dilution. of. the non- 
tumor sample is considered positive: : ( \ ; , ^ : -v 
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: - i u As used herein,, the term : "primer/probe specific for a pol^cljsotide" 
means an, : oUgGnucleotide sequence that has at least about 80% identity^, pucef^ably at 
i least about .90%; and n*pre preferably at, least about 95%, identity to the polynupleptide in 
question, or an oligonucleotide sequence that is anti-sense to a sequence that has at least 
5 about 80% identity, preferably ?at least about 9,0% and more preferably at least about 
95%, identity, to the polynucleotide in question. Primers and/or probes which may be 
: usefully employed: in the inyeijtive diagnostic methods preferably have at least about 1 0- 
' 40 nucleotides* In. a preferred embodiment, the polymerase chain reaction primers 
comprised least about 10 contiguous nucleotides of a polynucleotide that encodes one of 

10 the polypeptides ;disclosed herein or that is anti-sense to a sequence that encodes one of 
the polypeptides disclosed herein. Preferably, oligonucleotide piobe? for use in the 

^ inventive chagnostic methods vuinpnsc at least about 15 cpntigu^us oligonucleotides of a 
polynucleotide that encodes one ofthe polypeptides disclosed herein or that is anti-sense 
to a sequence that encodes one of the polypeptides, disclosed hjerein. Techniques for both 

15 ■ PGR;based assays and 'in s/to.hybridkatio£ assays are well known in the art. ,, ^ . 

: y-- />' V : Conventional; RT3?CR protocols raing agaro^ bromide 
staining, while important \ in defining -gen^ ^ ispecificity, do, r not .lend themselves to 
diagnostic kit development became of the time and effort required in making them 
quantitative (i.e., construction of saturation and/or titration curves), a$d ; their, sample 

20 throughput. This problem is overcome by ths development of procedures such as real 
time RT-PGR which allows for^assays to ,be ; performed in singie tubes, and in turn can be 
modified for use in 96 well Instrumentation to perform such 

methodologies are available frpm Perkin, Elmer/Applied Biosystems, division. 
Alternatively, other higli throughput ^ia^ays using labeled ; prqbes (e.g., digo^cygenin) in 

25 combination with labeled (e.g.vlenzyme fluorescent, radioactive) antibodies to such 
probes can also be used in the development of £6 well plate assays . ■ . - j 
i; *' In yet another method for : determining the. presence, pr absence of breast 
cancer in a patient, one or more of the breast tumor-speci^c polypeptides described may 
be used in a skin test As used herein, a "skin, test" is ai^y assay performed directly on a 
: 30 patient in which a delayed-type hypersensitivity (DTH) reaction (such as swelling, 



reddening or dermatitis) is measured following htradennaT injection of one or more 

* - *i 

jjoly^bptidfes as described;' above. Such injection may be achieved using any suitable 
device sufficient to contact the polypeptide or polypeptides- with ; detmal cells of the 
patient, such as a tuberculin syringe or 1 taL' -syririge.^^ reaction is 

5 measured at teast 48 hours after injection moire pfeferably^ ^ - c / r 

The DTH reaction is a^i^ 
patients that have be«h exposed previously to 

of a polypeptide employed, or a variant thereof). The response may measured visually, 
r using a ruler." In general,' a response that is greater thah'abdut 0:5 cm in diameter, 
10 preferably jpreater than about 5.0 cm in diameter, is a positive' respdnse; indicative of 
' 1,1 1 breast cancer. W '•*■■ * rh-:\,d iwf;\Usil> ^?:,:!q-.:r../. } -j. 

. : , v i The breast tumor*specific polypeptides described herein are preferably 
formulated, fcfr use iii a skin test- as pharmaceutical compositions containing at least one 

15 buffer. Such compositions typically contain one or jnore of the above pblypepftides in m 
amount ranging from about 1 pig to 100 ptgv preferably from about 10 \ig to 50 ng in a 
volume of 0.1 mL; Preferably, the earner employed ; in such pharmaceutical 
compositions is a saline ^ as * phenol ;and/or 

Tween80™. * ; ' < :; ' : ■ r..i'... t -, -\- .■ r r* : ;p 

20 ; : otheraspects of the pr^seiit invention,:the progr^sion and/or response 

t6 treatment of a breast cancer may be monitored by performing any of the above assays 
over a period of time, and evah&tifig fte'cl^ge in the level of the response (/,e., the 
amount of polypeptide or mRNA detected or;* iii the ca$e< of a skin test, the extent of the 
immune response detected). For example, the assays may be performed every month to 

r 25 every other mohth for a period of 1 to 2 years, ;In general, breast cancer is progressing in 
those patients in whom the level 6f the response increasesLover time; In contrast, breast 
? cander is hot progressing When the signal detected either remains constant or decreases 

' : -' ? " withtime ; r ''*'<" . -y^w V ic v-. ioo ;. •> v . > ; >.; ■ 

' In^further aspects of the present invention, ; the; 'compounds described 

7 30 herein may be tised fa? the irnmunotherapy ofvbreast cancer ; ? In these aspects, the 
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! -compounds (wtochmay be polypeptides, antibodies or polynucleotides), are preferably 
incorporated • into ^- 'pharmaceutical compositions or vaccines. Pharmaceutical 
compositions comprise one or more such compounds and a physiologically acceptable 
carrier. Vaccbes may comprise one or more such compounds in combination with an 
5 immunostimulant, such as air adjuvant *or a liposome (into which ; the compound is 
incorpbrated). An limmunostimulant may be any substance that enhances or potentiates 
ah immune response (antibody and/or, cell-mediated) to an exogenous antigen. Examples 
of immunostimttlantsi include; adjuvants, biodegradable microspheres (e.g., polylactic 
■ >!■■ g^^tide) ! ahd hposomes<<into which the compound is incorporated; see e.g., Fullerton, 
10 U.S. Patent No; 4&35i877). Vaccine preparation is generally described in,, for example, 
1 M.F: Powell' ahd : M;J. ; Newman; ; eds;,' "Vaccine Design (the i su1*ui!ift ypf',.a#uvant 
approach)," Plenum Press (NY, 1995). Pharmaceutical compositions and vaccines 
within the scope of 'the present invention may also containother compounds, which may 
; be biologically active ^^ or in^Ve. For example, one. or more immunogenic portions of 
'l^'<- : ^tn^t^tiuitig^'bay be present, either incorporated into ^ a fi^ion polypeptide or as a 

^ ; bii K; '- • . Mterriatively^a -vBcciaemay contain DNA encoding one or more of the 
^^^^pfldes as de^bed above;; such ^.the^polypep#Je is, generated in^to. such 
-vaccines, the DNA may be ^^ ps^ent withiaany of a variety of delivery systems known to 
20 those of ordinary skill in the ai£'mclu3mg1nuclei'c acid expression systems, bacteria and 
: vifal expression systemsl 1 Ai4)topriate iaucleic acid expression systems contain the 
necessary DNA sequences for expression ^^ in;thepatient (such as a suitable promoter and 
terminating signal)^ Bacterial delivery systems involve the administration of a bacterium 
(such- as : l^»^^iw^-Gttfeit^)i. , ^Jexpresses an/ immunogenic portion, of the 
25 polypeptide on its cell surface. In a preferred embodiment, the DNAimay be introduced 
using a viral expression system' '(&£, vaccinia or other pox virus, retrovirus, or 
adenovirus), which may involve the use of a non-pathogenic (defective), replication 
competent virus. Techniques for incorporating DNA into such expression systems are 
• : " well known to those of ordinary skill in the art ThetDNA may also be "naked," as 
30 described, for example, in Ulmeret at* Science 2^:1745.1749 (1993); and reviewed by 



' ^dheri, Science 259:1691-1692 (1993). The upjake of naked DNA may. be increased by 

i! cdatirig^the DNA onto biodegradable beads, which are efficiently transported info the 
cells. vi - . ■ ' ■.. -.>.o:co: ^/:lr , . •/-• w 

While any^ suitable carrier knownto^those of ofdin^ 
5 be employed in the pharmaceutical compositions of this invention,ithe type of carrier will 
r vary depending on the mode of administration, 'FoDparenteral administration, such as 
subcutaneous injection, the carries preferably comprises water* saline, alcoljoli a fat, a 
wax or a buffer. Fotfofcal administration, any of the above carriers or fc solid carrier, such 
; i as manriitol; lactose, ^starch, magnesium stearafe, sodhm;,saccb^ 
16 1 -glucotee^ sufcrbse, and magnesium decarbonate^ niriay *be ijptnployed. -Biodegradable 
; r microspheres (e.g., polytect&te polyglycolate) n^al^ the 
phaimi^euti^ OTtopositionsofthism^ /' 1 ? - Q uv v v 

! * - Any df a variety of immunostimiilants inay bp e^plpyedjii the vaccines 
6f this invention. For example, an adjuvant may be included* Mpst :adjuyants contain a 
15 " : substance designed to; protect the antigen -from rapidi: ca^bQlism r cSuch ^ .^uininum 
hydroxide or mineral oil, and a stimulator of : immune vjesp^esy >such, as lipid A, 
s Bor fodella pertussis or Mycobacterium tuberculosis derived pxrtqins. Suitable adjuvants 
: 1 are commercially available as, for pxamplfc, freu^d's Incomplete Adjuvant ^nd^Complete 
Adjuvant '(Difco Laboratories, Detroit, MI); Merck -Adjuvant 6(5 (Nlerck and Company, 
20 Ihci, RMiway, ^ suph 
; as atiminum hydroxide gel '(alum) Or aluminum phosphate; saty? of calcium, iron or zinc; 
'Minsohibleisu^ or anionically 

' derivatized polysaccharides; polyphosphates; biodegradable .microspheres; 

< mondphosphoryl lipid A and quil A. Cytokines, such asGM-CSF or uiferleukin-2, -7, or 
25 -12,taay also be used as adjuvants^ .-. v; :A : t ?.( - ^ j » y . , 

* Within the vaccines provided?, herein, the^ adjuvant composition is 
n ' tJ ■' preferably designed to induce an immune response pr^omjunaptly pf the Th} type. High 
levels 1 of ^fhl-type. cytokines (e.^TO r n: W&,j^-2 and IL-12) tend tp , favor the 
induction of dell Mediated immune, responses tp tan administered, gntigeik j In contrast, 
: 30 high levels of Th2^type cytokines (e.g.; IL-4,. IL-5- IL-6 and ILrlO) tendrto favor the 
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-inducts Following application of a vaccine as provided 

herein/ a patient ;: ^^ Jt suppOtt W^iinmime-respoxw that includes Thl- and /Fh2-type 
responses; Withiri a preferred embodiment, in which a response is predominantly Thl- 
type, the ! levei of ^Thl-type cytokines will increase to a greater extent, than the level of 
5 Th2-type be readily assessed using 

stahdarctasskys.^ For a review -of the famUies of cytokines, see Mosmaan and Coffman, 
A^^JlMmut^;- 7^5-173^ 1989. ^ - , ^ . . , , , 

i^ combination of mohophosphoryl lipid A, preferably 3-de-O- 

10 * Wylated mc^^Kc^Horyl lipid A (3D-MPL), together with an aluminum salt; MPL 
adjuvants are available from Corixa Corporation (Seattle, WA; see US Patent Nos. 
4,436,727; 4,877#H; 4,866,034 and 4;9 12,094). CpG-containing oligonucleotides (in 
Whi6h the CpG dfaiucieotide is utomethylated) also induce a predominantly Thl response. 
§iich oligbnuclwti^ ar6 Well known and are described, 'for example, in.WQ 96/02555 
I5 l sequences are also described; for example, 

^ ; ^ adjuvant isia saponin, 

^fe&iy QS2i 5 ^qiiila^ Bibplia^^e^cal^ Inc;, Framingham, MA), which may be 
used albne or ih cornbination with otter a^uvantsy- 1 For example,: an enhanced system 
mvblves the combii^tibn ttf a^mohdphbi^hoiyl lipid A and saponin derivative, such as 
the estimation of QS21 and' 3©-^vlPI^as described in WO 94/00153, .or a less 
reacto^ with cholesterol, as described in 

WO 96/33739. Other preferred foimulatidtog Comprise aii oil-in-water emulsion and 
tocopherol. A p^rticulaHy potent ^ Mjiivaht fbrmtxlation involving QS21, 3D-MPL and 
tocopherol in ari ^ J^^n^r:^ 
25 Other preferred ^uVantsi^iiiclude Moxitanide ISA 720 (Seppic, France), 

} SAF (CMrdn^ United States); ISCOMS (CSL);MF^59 (Chiron), the SBAS 

series of adjuVtofc ^ SBAS-4, available from SmithJOine, Beecham, 

Rixeiisart, Belgium), Detox r (Ribi ImmuhbChem Research Inc., Hamilton, MI), RC-529 
' (Ribi Iibmiinoehem ^Research' Inc. 1 , Hamiltbtt, MT> and ;<\ininoalkyl glucosaminide 4- 
'30 pMsphates (AGPs)!' '-' " : v ' -: »•■ ..' ' ;•• x ••- v • 



< : ..uk Any vaccine provided herein may be prepared; using wjell known methods 
that ^result in a combination of antigen,* ^ or 
excipient. The compositions described hereinuaiay be a(to^Stei^d as parj of a, sustained 
release formulation (Leja. formulation such as^a^psul^tsp^ge.qr ^geLj[cpmposed of 
5 polysaccharides, for example) that effects: a sloyf* release ^^ ( compound : following 
' administration). Such formulations may ; generally b^ prepOTed, ; u§ingf >: \v^ll lmown 
technology (see, e.g., Coombes et ah, Vaccine /^1429-d438, 19£<5) : ai$^ by, 
for example, oral, rectal or subcutaneous implantation, or £y r implantation at the desired 
target site. $ustainedrrelea$e foEqaulations mayico^taitia poiyp^Jide, golypucleptide or 
10 antibody dispersed in a carrier matrix $nd/pr contained wi^^a,^ervoij gurroynded.by 
a rate controlling membrane. - v -O t>:.;;0 k ^;^< ; j r , , y;f > - rr _, ■ 
* ; u Gamers for use within such ^formulations i.gx£ bi^opapa^ble, and may also 

be biodegradable; preferably the fom^ulatiop provides a jplatfygi^.^ of active 

conipbnent release; Such -carriers linciude^mipro as 
15 wellast$olyacrylate^ta^ 

include supr^ a 
1 crdss-linkfed polysaccharide or loligpspcc^ layer 
comprising an amphiphilic compound, supb as a: phospholipid (see e.g : , IJ.S. Patent No. 
5^ The 
20 amount 1 of active compound c^ release fpnpj^ilation depepds 

upon the site of implantation, &e r&e anA ^ of release and tfoe nature of 

" v the condition to be treatedor prw&4&:<:;iv;6i U/ir ; f^r K 

* Any of & variety: of delivery ^ ; yehicles ^ may be employed, within 
pharmaceutical; Compositions and vaccines tp ifecilitate production of ap antigen-specific 
-25 immune response ^ that targets tumor ^ antigen presenting 

<' cells (APCs), such axodendritic cells, m^prophfcgeis, B cells,- monocytes and other cells 
-'^Ihat may be engineered;. to be efficient APCs.. l^uch cells may, but need not, be 
genetically modified: to increase the, papacity fpr .presenting t^e. antige^x, to improve 
*■ activation and/or maintenance?pf the T , pell response, ..to haye ^nti-tumor ? effects per se 
30 and/or to be immunologically compatible with the receiyej: (Le. } , matched HLA 
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yf haplotype). APGs may generally, be isolated from any of a variety of ^ipkjgical; fluids 
: and drgans, including tumor and peritumoral tissues, and may be autologous* allqgeneic, 
"syngeneic or xenogeneic cells, u : n ^ ■ 

Certain' preferred embodiments of the present invention use dendritic cells 
5 of progenitors therebf as antigen-presenting cells- Dendritic cells are highly potent APCs 
M (Banchereiau and Stekmari, Nature 5P2:245-251, 1998) and have been shown to be 
effective as a physiological adjuvant for eliciting prophylactic or therapeutic antitumor 
c -immi^ arid Lzvy, Ann: Rev. Med 50:507*529, 1999). In general, 

^ dferidritic^ cells- n^^be identified based on their typical shape (stellate in situ, with 

10 marked* bytbplasn^d processes (dendri vi/ro), their abihty . to take up, 
f ' process arid^present antigens: with high efficiency and their ability to, activate naive T cell 

responses^ Dendritic cells may, of course, be engineered to express specific cell-surface 
: ' : receptors or Uganda that are riot commonly found on dendritic cells in vivo ox ex vivo, 
and Such modified' dendritic cells are contemplated by the present invention. As an 

11 alt^rri^dve ; fd ^dendritic cells; secreted' ' vesicles, antigen-loaded dendritic cells, (caljed 

■ ekosomes) be 1 ^ us^ within a 1 vaccine (^ee Zitvogel e t al , Nature M$<L : ^:594-600, 
;>: ' !i ^'- v i^98)^ - v — s-yy" ^ J- > <vu-;V' "y < r^o - : , : . •= 

' ■ e > :•; ;b noU s iDendritic cells and progenitor m^ ob^ed from peripheral blood, 
bbne marrow, tumor-infiltmting ceU$, peritumdrd cells; lymph nodes, 

'* : 2& !v splecki; skin, umbilical *cord blood' or %iy other^uitejble tissue or fluid. For example, 
^ " dendritic cells iriay- be ^ diffferentiated^eri vivd by adding a combination jof cytokines such 
7 as GM-GSF, JiJ4 9 IL-13 and/or dTNFa^to cultures of monocytes harvested from 

■ peripheral blood. Alternatively,* CD34 positive cells harvested from peripheral blood, 
umbilical cbrd blodd of bone marrow may; be differentiated into dendritic cells by adding 

2:5 to the culture medium combinations of GM-CSF, IL-3, TNEa,\CD40 ligand, LPS, £lt3 
ligand arid/or other compound(s) that induce differentiation, maturatipn and proliferation 
of dendritic cells; ■ r; " * i I- - ^ A^<: s ""--v 

; : Dendritic cells are 'conveniently; categorized as "immatire" a^ "mature" 

'cells, wM6h allows a' simpler-way to-xiiscrimin^ .characterized 

' 30 phenotypes. However, this nomenclature should not be, .construed- lo-exclude all possible 



K{ intermediate stages of differentiation. Immature dendritic .cetls are charactgizedias APC 
• with a'high capacity for antigen uptake and processing,. wWch Correlates witiuthe high 
expression of Fey receptor and mannose receptor. Ihe:rrature:pheaotype is?.typically 

1 cha&cterized by a lowey expression of these ^markers? *ut.a:high expression of cell 

y 

5 ( surface molecules responsible for T cell activation^such as'dass J m& class IFMHC, 
- adhesion molecules (e.g., CD54 aiid CDll) and cbstimulatory iholecules (ft#,?CD40, 
" ■ CD80, 'CD86 and 44BB).""'- >r * ! ^'>^hi> /r^ * Vi?^ 

'* APCs m^y generally be trai^fe<^d;owith a> jK^y»upleoti4e ^coding a 
polypeptide' of the! present' invention <or 'portion or other variant Ttherepf)- r such : that the 
10 iwlyipeptide, or ah immunogenic portion thereof,; is: e^>ressed>frn>tii€SvQdl surfjace* Such 
traiiisfection may 'tike plate ifex Vfvo;; and? a coiripositionf tor; yacsinef comprising such 
transfected ^cellsf* in^'^thetf'-btt''ttsed' a for therapeutic ^tupo^^os] described herein. 

Alternatively a eehel deliverv Vehicle that tareetsia dendritifc of » Q&er antigen presenting 

_ ^ ¥ f v ^ ^ * — . _ ., .. , _ 

cell may be adniiriister&i tb a patient, resulting kiftransf^tioft^tiiat QCG^iin ; yivg. In vivo 
is and ex "vivo fi^nsfectiori of dendritic c^lfe^for exartiple,:^ 

f ^ using any methods known - itf ftie art,' such as those describedsin JNQ '97/?4M7> or * e 
gene gun approach described by Mahvi et al., Immunology and cell Biology: Z&456-460, 
1997^ Antigen loading df dendritic^cells nciay be achieved by- incubating dendritic cells or 
1 progenitor cells ^ vW^' the polypeptide, DN A (tiiaked or within a {riasnjid yector) : pr RNA; 
20 or with imtigen^^ressing ^ 

ad^hovirus 6* ^ leritiviftte v^tors). c Prior; ta loading, the polypeptide may be cpvalently 
conjugated to an 1 immuflob^ help # carrier 

molecule). u Alternatively, a dendritic JteUJina^vbe pulsed with; a. non<;pnjugated 
; imihimologic^ 

25 0 ^ Vacdines and 1 pharmaceutical compositions may be ; presented in unit-dose 

or multi-dose containers, such i as sealed ?/ampoules ( ,or vial$. \, Sjjch containers are 
preferably hermetically sealed to preserve sterility of the foijnulatipn ugtil use. In 
general; formulations may be stored^as^uspenaion^v^solutions or emulsions in oily or 
aqueouk vehicles. Alternatively, a, vaccine oriphanr^^tipal composition may be stored 

30 iin a freeze-dried condition requiringnonly ;the ^addition of a sterile liquid carrier 
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immediately prior to use; • ' * : v ; " 

The above phiaraiaceutidal compositions and vaccines may be usfed, for 
example, f or the therapy of breast cancer in a patient. As used herein, a "piatient* refers 
to any warm-blooded animal, preferably a human. A patient may or may not be afflicted 
5 with breast cancer. Accordingly, the above pharmaceutical compositions and vaccines 
may be used to prevent the development of breast cancer or to treat a patient afflicted 
with breast cancer, th a preferred embodiment, the compounds are administered either 
prior to or following surgical removal of primary tuniors arid/or treatment by 
administration of radiotherapy and conventional chemotherapeutic drugs. To prevent or 

10 slow the development of breast cancer, a pharmaceutical composition or vaccine 
comprising one or more polypeptides as described herein may be administered to a 
patient Alternatively, n^ or plasmid o!r viral vector encoding the polypeptide 

may be administered. For treating a patient with breast cancer, the pharmaceutical 
composition or vaccine may corhprise one or more polypeptides, antibodies or 

15 polynucleotides complementary to DNA encoding a polypeptide as described herein 

(e.g.,antisenseiU^Aor * 
v • • ;\ > Routes an^^ ?s : well as, dosage, will vary from 

■ ^ individual te individual: In general, the phaLmapeutic^l compositions and vaccines may 
• be administered by injection X&g>>* intraQuta^eous, in or 

20 subcutaneous), intranasally (e.g., by aspiration) or orally. Between 1 and 10 doses may 
be administered for a 52^week period.* Preferably, 6 doses arp administered, at intervals 
of 1 month, and booster vaccinations may be given periodically thereafter. Alternate 

1 protocols may be appropriate for individual patients. A suitable dose is an amount of a 
compound that* when administered, as; described, above, is capable of promoting; an anti- 

25 tumor immune response. Such response can be monitored by , measuring the anti-tumor 
antibodies in a patient or by .vaccine-dependent generation of cytolytic effector cells 
capable of killing the patient' s tumor cells vitro. Such vaccines should, also be capable 
of causing an 1 immune response that leads to an improved clinical outcome (e.g. , more 
frequent remissions^ complete; or partial or longer disease-free survival) in vaccinated 

30 patients as compared to ; KOB-rvactinated patients. In general, , for pharmaceutical 



compositions and vaccines comprising one or more polypeptides, the amount of , each 
! polypeptide present in ^ do$e ranges from about 100 jig -to 5 mg. Suitable dose sizes will 
vary with the size of the patient, but will typically range from about, 0.1 .mL to about 5 

5 Polypeptides disclosed hereip .may also b.e employed in adoptive . 

immunotherapy for the treatment of capcen Adoptive immimotherapy may be broadly 
classified into either actiye or passive immunotiherapy. In active immunotherapy, 
treatment relies on the in, vivo stimulation of the endogenous host, immune system to 
, react against tupors fc >yith t^e qd^iim^ation of immune re$]DO^ ^gents (for 

10 example, tumor vaccines, >9pterial. adjuvants, and/or cytokines). • , 

In passive immunotherapy, treatment 1 involves the delivery of biologic 
reaeents with established tumoMmmune reactivity, ls;uch as effector cells or antibodies) 
1 that can directly or l^dy^pctty ^i^£a^^||^tunipj.c^fe$its and does not necessarily depend 
. . on an intact host irnrnune system, ^ampjes.of effector ceiis mciude T lymphocytes (for 

. I5 r , example, g^^cggjogpofe,,. $$^baffi v J^^^r/J^':!^"^ 
lymphocytes), killer cells. (Nar^ jf ^er (»Us,Jymphok^ ceils), B. 

c6lisj or aatigen presientirig Cells (such ^dendritic cells and macrophages) expressing the 
c disclosed Mtig^iis:' ^The polypeptides r disdosed Nereid may? also be rus§& to generate 
: ^bodies of aiM4^ No; 4,918,164)^ibr ,passive 

v 20 ^inamunoth^ . * - (liobzuyiu v:> v;: >... -o-.:.;- '»:..". 

f ! - 1 The predominant ^ numbers of T-cells for 

' ^doptiVe m iCxilture conditions for 

s 1 expanding single antijgfcn-specific with retention of 

antigen iecoj^tion '^^^ Theses vitro culture conditions 

25 typically utilize intermittent stimulation with antigen/ often in the presence of cytokines, 
sucii - as IL-2, aid non^dividing feeder eellsi v As noted aboye> the ipmunoreactive 
: polypeptides desMbed he^ T cell 

ctfltuies in order to generate;Sufificieilt number df cells for immunotherapy, In particular, 
antigeri-^fesehting cells, such as dendritic, macrophage or B-cells^ may be pulsed with 
30 immurioreactive polypeptides or transfected with a polynucleotide sequepce(s), using 
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standard techrriques well known, in- the art. - For cultured T-cells to be effective in 

' therapy; the r cultured T-cells must be able to grow and distribute widely and to survive 
. long term w vivo, Studies have: demonstrated that cultured T-cells can be induced to 
grow in vivo and to -survive long term in substantial numbers by repeated stimulation 
5 with antigen suppleniented with II>2 (see, for example, Cheever et al. Ibid). 

The polypeptides disclosed herein may also be employed to generate 
and/or isolate tumor-reactive T-cells, which can then be administered to the patient. In 
.one technique,, antigen-specific T-ceU lines may be generated by in vivo immunization 
with short peptides corresponding to immunogenic portions of the disclosed 
10 polypeptides. The resulting antigen specific CD8+ CTL clones may be isolated from the 
patient, expanded using standard tissue culture techniques, and returned to the patient. 

Alternatively, peptides corresponding to immunogenic portions of the 
polypeptides may be employed to generate tumor reactive T cell subsets by selective in 
vitro stimulation ^expansion of autologous T. pells to provide antigen-specific T cells 
15 which may be subsequently , tiransferred to the patient as described, for example, by 
Chang et al (Crit. Rev. Oncol. HematoL, 22(3), 213, 1996). 

;; i m wother P embodiment, syngeneic or autologous, dendritic cells may be 

pulsed with peptides corresponcimg, to at least an h^unpgenic. Portion of a polypeptide 
disclosed herein. The resulting antigen-specific dendritic cells may either be transferred 
20 into a patient, or employed to stimulate-X ; cells to prpvide antigen-specific T cells which 
: may, in turn, be administered jto patient..; T^e u^e of peptide-pulsed dendritic cells to 
v. generate antigen-specific T ceUsiand ^e-subsequent use of such antigen-specific T cells 
to eradicate tumors in a murine jnpdel ; has been demonstrated by Cheever et al. 
; ("Therapy With - Cultured T sCells: Principles Revisited, " Irnmupologicql Reviews, 

25 , 757:177, 1997). . ,• , ■ - .- :. .:, ::; .s\ - .- . 

Additionally vectors expressing the disclosed polynucleotides n^y^. to 
into stem cells taken from the patient and clonal)y propagated in vitro fox - autologous 
transplant back into.the samepatient In one embodiment,. cells of 'the unmune system, 
such as T .cells, may be isolated ifrpm the peripheral blood of a patient,, using a 
30 commercially available cell separate© .system, such as CellPro Incoirpomted's (Bothell, 



WA) CEPRATE™ system (see U.S. Patent No. 3,240,856; U,S. - Patent Nq.> 5&1 5,926; 
-WO 89/06280; WO 91/1 61 16 and WO ,92/07243^ Hie. separated cells; are- stimulated 
with one or more of the immunoreactive polypeptides contained within a delivery 
: vehicle, such as a microsphere, to provide antigenrspedfic .,T f .eeJH&. The population of 
5 tumor antigen-specific T' cells is then expanded u^ing standard techniques and the cells 
are administered back to the patient ,•' • vi. ^ . ;.. •; ; 

The following Examples are offered by way of illustration and hbt by way 



of limitation. 




"'' -" ; ' ^ ' 'EXAMPLES 1 '■- 1 iL - ■ 

: ' " " ' ' " ' ; - ; ' • - ! EXAMPLE 1 : ^: *i ^ : :;\. 

Preparation of Breast TuMor-SpeotigcDnas Using • ••> 
'•''is" ' ' l: " ■"' ; Du^erentiAl Display RT-PCR 1 < 

" this Example iliusu^S ^ molecules encoding 

breast tumbr-spec^ ' ■ 

A. Preparation of Bl 8Ael cDNA and Characterization of mRNA Expression : 
20 ' Tissue samples were prewired, from breast tumor and normal tissue of a 

patient with breast cancer that was eonfffihed by pathology after removal from the 
patient. Normal RNA and tumor RNA Sivas •extracted from the samples and mRNA was 
isolated' and converted into cDNA using a (dt), 2 AG <SEQ ID NO: 130) anchored 3' 
primer. Differential display PCR was then executed using a randomly chosen primer 
25 (CITCAAcdtC) (SEQ ID > NO:i03)r Amplification conditions were standard buffer 
containing 1 .5 mM MgCl 2 , 20 pmol Of primed, 500 pmol dNTP,. and 1 unit of Tag DNA 
J ' yi polymerase (Jerkin-Elmer,^ Branchourg, NJ). ' :Forty cycles of amplification were 
performed using 94°C denaturatioh for 30 seconds, 42°C annealing for 1 minute, and 72° . 
' C extension for 30 seconds; An RNA fmgerprint containing 76 amplified products was 
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obtained. Although the RN A .fingerprint of breast tumor tissue was over 9$% iden^cal to 
-ftat;oftbe--nonii^ was repeatedly observed to be specific rto the 

RNA fingerprint patjern.rofithe tumor,. This band was cut out of a silver stamesd gel, 
subclqned into the TVyector (Npyagen ? Madison, WI) and sequenced. 
5 i [The sequence of , the cKNA, referred to as B 1 8Agl , is provided in SEQ ID 

NO:l\ A database sgarch of GJENBANK and EMBL revealed that the Bl 8Agl fragment 
v initially eloped is,77% identical to the endogenous humaii retroviral element S71, which 
r ; is a t^catedrretoo^ Simian Sarcoma Virus (SSV). S71 

contains an incompjeite gejie, a portion of the pol gene and an LIR-like structure at 
10 the 3VterminHS ; (^e;;Wemer : et, al i , Virqlogy 77^:225-238 (1990)), B18Agl is also 64% 
identical to iSSY in the JPgion corresponding to the P30 (gag) iopus. ,,Bl 8Agl contains 
i „ three , separate and : incomplete reading -frames .covering, a , regipn .which shares 
considerable homolpgy to. a wide variety of gag proteins, of retrovirus which infect 
mammals. M*M$tim*'1fe S71 is not just within tiie gag gene, but spans 

15 ^ spver^ kb of 4^ . I ^ ^ ..v- 1- > 

;■: .\ -u ; ^ BlSAgl-spepific PGR primers were synthesized i^mg;Wmputer analysis 
guidelines. RT-PCR ampimcatipn.(S4°Ci 30 seconds; $Q°Qt&,42°Q k 30 seconds; 72°C, 
30rseconds for 40 cycles); confirmed that B18Ag^ mRNA sequence 

^present at relatively highleyels, in the patient's bjeast tumor tissue. .The primers used in 
20- ; amplification: were B18Agkl (GTG ©CI GAjG CQA CAA ATG) (SEQ ID NO:128) and 
i B18Agl-4 (CGG? i GAQ G AQ ;©ST AGA GGA ATA); (SEQ ID NO: 129) at a 
> 3:5 mM magn^ium concentration and apH pf^.S^and B 1 8 Ag} -2 (ATG QCT ATT TTC 
- GGfG GCC TGA CA) (SEQ ID NQ;126) and,B18Agl-3 (CCG GTA TCT CCT CGT 
O- GGG TATjT) (SEQ ID NQ:127) # 2 mM 5 magnesium at plf ?.5.^The ?ame experiments 
25 showed exceedingly lovy to nonexistent levels of expression! in Jhis patient's normal 
breast tissue ^ Figure l)> r RT-PGR experiments weje then,used to show that B18Agl 
mRNA; is present in nine pth^=bre^ : stumor; samples (from .Brazilian and American 
patients) but absent iiy or at excepd^gly ; low levelp in^.the normal breast tissue 
: ^corresponding to each cancer ^pa^tientv RT r PCR analysis ( ha^ also shown that the B18Agl 
30 transcript is not present in various normal tissues (including lymph node, myocardium 



jind liver) and present at relatively low levels in PBMC and lutig^ tissue/ The presence of 
BlSAg! mRNA in breast tumor samples, arid its absence%om riormal breast tissue, has 
Been fedrifinned by Northern blot analysis, as shownift Figured: : : r; r ' " ; ; 

The differential expression of BTSAgi' in breast ttimor fo^ also 
5 confirmed by RNase protection assays. Figtire 3 l&oWs the leVeFof B18Agl mRNA in 
various tissue types as determined in four different RNase p# otefctidrf assiay s, Ilanes 1-12 
represent various noridal breast'tissue samples,- liarieS -13-25 represent 'various breast 
tumor samples; ItaeS 26-27 represent normal prostate ^am^lesy Itoes 28-29 1 represent 
prostata tumor samples; lanes 30-32 represent (k>16frtira^ 33 represents 

10 nonrial aori^lane 34 rej?reserite normal sihall intestine,^ lane? 35 r^^j^nte nontial skin, 
lane ' 36 represents normal "lymph node; lane' 37 ^ifeprSsetite 1 hort^ r bVary? -lane 38 
represents hbritial liver;' lane 39 represents rioifcial skeletal muscle; lafie 40 represents a 
■ first normal stomach sainpte, lane 41 represents a second noirhal stomach sample; lane 
42"represehts er normal lung; 1 lane 43' Represents honriad kidri^ represents 

15 normal pancreas. Interexpeiimental comparison was facilfoted%y>ine^^ 

cfentrohRNA of known pectin mbssage kh\iiMMce :; in each-assays and normalizing the 
results of the &fftt£nta&^^ : ; ; u ^ u 

' ; 1 v "■ ] - " : > y:< RT-PCR' arid- Sdutfieni 'Bldt :i taysis>hfls Shown thb Bl8AglicJcus to be 
present iif human genomic DNA as single 1 <ibi>y : &idogenous retrriviral element A 

20 genomic^dlone' of approximately : 12-1 » k8 ^w&Oisolated i using -the initial B18Agl 
sequence a!s a probfe. * Four additional sutfelohes were also isolated by Xbal . digestion. 
Additional retroviral ' sequtekces "bbtairied f&itf th^nerids of the Xbal digests of these 

; * clones (located- as showii in Figure 4) &r6 sho^as SEQ ID NG:3 - SEQ ID NO: 10, 
where SEQ ID NO:3 shows thelocatibn <&ttie sequence labeled 10; in Figure 4, SEQ ID 

25 NO:4 shows the location of the sequence 4kbeled 11-29, SEQ ID NO: 5 shows the 
location of the sequence labeled^, SEQ ID r NO:6 shows the location of the sequence 
labeled 6, SEQ IDNO:7 shows the location of the sequence labeled 12, SEQ ID NO:8 
shows the locatibn of the sequence labefed 43, TSEQ ID NO:9 shows the location of the 

; sequence labeled 14 and'SEQ ID NO: 10 shows the location of the sequence labeled 1 1- 
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; vr . Subsequent \st^ies demonstrated that the 12-18 kb genomic, clone 

. contains a retroviral element of about 7.75 kb,fas shown in Figures 5A;andi 5B. The 
sequence of this retroviral element is shown in SEQ ED NO: 141. The numbered line at 
the top of Figure 5 A represents the sense strand sequence of the retroviral genomic clone. 
5 Hie box below this line ^hows the, position of selected restriction sites. The arrows 
depict the different* overlapping clones used to sequence the retroviral element. The 
v /direction of the arrow shows whether the single-pass subclone sequence corresponded to 
a the sense or anti^sense strand; Figure 5B is a schematic diagram of the retroviral element 
containing Bl^Aglbdepictingi the organization of viral genes within the element The 
10 open boxes dorresptid to predicted reading frames, starting with; a methionine, found 
tbrbughbut *he element. Each of the six likely reading frames is shoym, as indicated to 
the left of thte boxes, \wth frames 1-3 corres 
: ^ : Using' the cDNA of SEQ ID NO: I as a probe, a longer cDNA was 

obtained (SEQ ID NO:227) which contains minor nucleotide differences (less than 1%) 
15 compared to the genbmic sequence shown in SEQID NO: 141 . 

c Bi Preparation of cDNA Molecules Encoding Oth er Breast Tumor-Specific 
Polypeptides 

Normal RNA and tumor RNA wis prepared aihd niRNA was isolated and 
converted into cDKA using ; a (d^AG anciibred 3' primer, & described above. 
20 Differential display PCR was then e^culed using ihie raridorialy chosen £riiiiers of SEQ 
ID NO: 87-125. Amplificatibn cbnffifibi^'wCTe as noted iabove, arid bands observed to 
be specific to the RNA fingerprint ; pattern of the tumor were cut out of a silver stained 
gel, subcloned into either the T-vecfor ^(Novagen, Madison, Wl) br the pCRII vector 
(Invitrogen, San Diego, cA) and sequenced. The sequences : ait provided in SEQ ID 
25 NO:ll - S^Q ID lfo:8<S. Of the 19 s^uraceslisoiated, 67 w&e fotirid to be novel (SEQ 
IDKO:h-2£and& %;C '"'' ' r 

^ ^ sequel (SEQ ID TsTQ: 290) ^for tlfe ariti jei& Bl 5Agl 

(originally identified partial sequence provided in SE^ ID NO: 27) Was bbtained in 
further studies. Comparison of the 1 sequence of SEQ ID NO: 290 with those in the gene 
30 bank as described above, revealed homology to the A known human p'-A'activin gene. 



Furth£r<studies led to the isolation of the fiilMehgth cDNA Sequence for the antigen 
i B21GT2 (also referred to as B311D; originally identified partial cDNA \ sequence 
r provided in SEQ ID NO: 56), The full-length sequence is provided ; iri SEQ ID NO: 307, 
with the corresponding amino add sequence -being ^proyidefd; in SEQ <ID NO: 308. 

i 

J 5 Further studies led to tjie isolation of a> splice Variant of B311D.\ THe B31 ID clone, of 
SEQ ID NO: 316 was sequenced and a cXhoI/Notl fi^^ient/from ^this cloriq Was gel 
purified and 32P-cDTP "labeled by random priming 1 for use L -as:, a^ probe 1 fer /further 
screening to obtain additional • B3 1 ID gefae* sequenced , Twovftactions of a human breast 
tumor cDNA bacterial library Were screened using, stahtod!^ of the 

10 clones isolated in tMs mariner yielded additiohal sequence wtrichincludes apoly A+ tail. 
The detenhiried - cDNA ! seqiience 1 oft this- clotie * (referred : to :.as ;B3 1 ID^BTl^l A) is 
provided hi SEQ ID-NO: 317, The sequences of SEQ. ID NO: ,3 16i>nd 3 1 7 were found to 
ishare identity ovdr 'a 464 bp region,; with' the sequences rdiverging near the poly A+ 
sequence of SEQ ID NO: 31 7. <-vi^.r> :\ >;-/y/ t CJ I J- : 

15 Subsequent istudies identified an additional ul 46 r$equ$nce? (SEQ ID 

NOS:142-289), of which 115 appeared to be novel (SEQ ID NOS:142, 143, 146-152, 
154-166; 16^-176, 17S&92, l9$^ i0 M%64t 219, 221- 
: 240, 243-245, 247. 25p, 251, 253, 255, 257-266,268,, 26?, 271-273, 275, 276, 278, 280, 
281, 284, 28? and 291)., To the best of the inventors' knowledge none of the previously 

20 identified sequences have heretofore been shown to be expressed, at a greater level in 
. . human breast tumor tissue than in normal breast tissue. 

v In former studies,^ several different splice fpnns of the antigen BllAgl 
(also, referred £o as .B305D) were isolated, with e^h of various splice forms 
/containing $Ug£fly,d^ BllAgl coding frame. Splice junction 

. } 25 , . sequences 4ej^ne individual exons which, in various patterns and arrangements, make up 
the various splice forms. Primers were designed to examine, the expression pattern of 
. each of the ^exons . using RT-I^CR as described belpw., Each exon was found to show the 
same expression patter^ : 3S the. original B l lAgl clone, with expression being breast 
tinnor-, nonnal 5 prost£te- and normal testis-specific. The determined cDNA sequences 

30 for theisolated protein coding exons are provided in SEQ ID NO: 292-298, respectively. 
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; The predicted amino acid sequences corresponding to the sequences of SEQ ID NO: 292 
and 298 are provided in SEQ ID NO: 299 and 300. Additional studies using rapid 
amplification of cDNA ends (RACE), a 5' specific primer to one of the splice forms of 
BllAgl provided above and a breast adenocarcinoma, led to the isolation of three 

5 additiorial, related, spUce jforms , referred to as isoforms B11C-15, B11C-8 and B11C- 
9,16. The determined cDNA sequences for these isoforms are provided in SEQ ID NO: 
,301:303) w^th me corresponding predicted, amino acid sequences being provided in SEQ 
ID NO: 304-306. t ; . , , ; , 

; ,, v . . : .^^nilhjfeq^att^sulifis ..qn .B3pSD : .i9ofiann A (cDNA sequence provided in 

lp . SEQ .ID^Qi.i?^X^^ N A;?!e9M^--(P^<^ SEQ ID NO: 313)^ found to 

i j:*: 1 mc -,A,,e. at nncitinn RR4 le adin g tn a frameshift in the ODen 

reading frame. , The determined DNA, sequence of this QRF is provided in SEQ ID NO: 
:3H /This- ftam.e^jgen^ra^^.pro^ sequence (provided in ^EQ rD.r^O: 315) of 293 
\ . . » frnilnft ^acid^.^Mji!. contains , the C-terminal domain common to, the other . isoforms of 
15 ? B3(^but,that ;; ;r . , j. . - ^ ;.<.,. 

.:-,;.^U fc™ { bi- ;OH <T. (.O E3^^LE2, , , :: , . : v V , 



20 



This Example illustrates the preparation of B18Agl DNA .by 
amplification from human genomic DNAv , :. 

. , >B1 8Agl DNA : jqay jbe, prepared frpm 250 ng human genomic DNA using 
20 pmol of B18Agl specific primers, 500 pmol dNTPS and 1 unit of Taq DNA 
polymerase (Pefkfoj .glmer, .^B^n&bijrg,, NJ) '..usnig the ; following amplification 
25> ; . parameters: 94°C i for 30 seconds.; denaturing, 30 seconds, 60?C to 42°C touchdown 
L . annealing in 2 9 C increments every,twp cycles and 72°C extension for 3 ; 0, seconds. The 
.., -last increment (a 42?C annealing .temperature) should cycle ,25 times, **** 
: selected using computer analysis. . Primers synthesized were,Bl^A^l-l, BJ8Agl-2, 
. : B 1 8Agl-3, and Bl 8Agl *4.. Primerjpairethat may. be used are 1+3* 1 +4, 2+3, and 2+4. 



'■' '- Following gel electrophoresis, the band corresponding to B18lAgl DN A 

niay be excised and clonedfinto a suitable vector. v : ' 

EXAMPLE 3 : - •'' ■■ ■ 

5 PREPARATI,t)NOFB18AGl DNA FROMBteASf 'TumORCDNA' : 

This Example illustrates the p^aration i of %18Agf-BNA by 
amplification from human breast tumor cDNA. dOr. - .(.,''..< ( , ; 

First stomd'cDNA is'synthesized from ^A'pr^ar^ rrom human breast 

16 tumor tissue in a reaction mixture cbntaihing 5(10 ng ^lylA* i6lAV 20^ pnibfof the 
primer (T) I2 AG (i.&, TTT TTTTTT TTT A'G)(SEQ ID N<& f30)3#first stratfc? reverse 
transcriptase buffer/ 6.7 mM DTT, ; 5t)0 mmol dNTPs; an'd-l unit AMV' or MMLV 
reverse franscriptks'e (froni ahy supplier^ such aV Gibc6-BRL T (Grand Island, NY)) in a 
final volume of 30 ul. After first strand synthesis, the cDff Afs' dHtited'approximateiy 25 

15 fold and 1 ul is used for ampHfication'W^ 

pairs can result in a heterogeneous population of transcripts, the primers B18Agl-2 
(5'ATG GCT ATT TTC GGG%Ge TGA CA) (SEQ ID NO: 126) and B18Agl-3 
(5'CCG GTA'f CT CCT CG¥ GGG , 'TAt i T) , "(^EQ IB NO^T^ld a single 151 bp 
amplification product 

20 : ' ' v ' : / •' ' '>■■,<-;■■>'•! ' ^ - 

! iDEttlCATlbN^ 

' v u This Example illustfatestfie ideriuficaiion of BlSAgJl epitopes. 

25 ' r ' J " The B18Agl i^u^^ !: ain :! tfP f &iieei$l using a' variety of computer 

algorithms. To determine B^lF epitopes^ 'the Sequence 'can be screened for 
hydrophbbicity and hydropMlicity values using the method 5 of Hoppi* Prog. Clin. Biol. 
Res. 1 72B-36i~11 <f985) <>r, alternatively; Cease etal., J. 'Exp. Med. P64& 779-84 (1986) 
or Spougeet aL; J. Immunol. 1 38:204-12' (tWT): Additional Class II MHC (antibody or 

30 B-cell) epitopes can be predicted using programs such as AMPHI (e.g. , Margalit et al., J. 
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" Immunol '.-1383213 (1987)) or the methods of Rothbard and Taylor (e.g.,EMBOJ. 7:93 
(1988)). v 

'■<■■ u ■ - ©nee 'peptides : (15*20- amino -acids long) are identified using these 
techmques, mdividual'p^ synthesized using automated peptide synthesis 

5 equipment (available from manufacturers such as Perkin Elmer/Applied Biosystems 
Division, Foster City^CA) arid techniques such as Merrifield synthesis. Following 
synthesis, the peptides can used to screen sera harvested from either normal or breast 
cancer patients to determine whether patients with breast cancer possess antibodies 
reactive with the peptides, Presence of such antibodies in breast cancer patient would 
10 confirm the immunogenicity of the specific B-cell epitope in question. The peptides can 
also be tested for mek ability to generate a serologic or humoral immune in animals 
(mice, rats, rabbits, chimps etc.) following immunization in vivo. Generation of a 
peptide-specific antiserum following such immunization ■'> further confirms the 
immunogenicity of the specific B-cell epitope in question. 
15 To identify T-cell epitopes, the B 1 8Agl sequence can be screened using 

different computer algorithms which are useful in identifying 8-10 amino acid motifs 
within the B18Agl sequence which are capable' of binding to HLA Class I MHC 
molecules, (see, e.g., Rammensee et al., Immunogenics r41 ':178£28 (1995)). Following 
synthesis such peptides can be tested for their ability to bind to class I MHC using 
20 standard binding assays (e.g., Sene' et al, J. Immunol. 755:5586-92 (1994)) and more 
importantly can be tested "for men- ability t6 generate antigen reactive cytotoxic T-cells 
following in vitro snmulatiori 1 of pkuent or normal peripheral mononuclear cells using, 
for example, m6 methods of Bakker et; aL/ Cancer Res. 55:5330-34 (1995); Visseren et 
al., J. Immunol 154:3991 W (1995); Kawakami et sL/J. Immunol 754:3961-68 (1995); 
25 and Kast et al., J. Immunol i52:390*-12 (1994). Successful in vitro generation of T- 
cells capable of killing autologous (bearing the same Class I MHC molecules) tumor 
cells' following in vitro peptide stimulation further confirms the immunogenicity of the 
BI8Agl antigen. FuMermore, such 'peptides may bfejised to generate murine peptide 
and B18Agl reactive cytotoxic T^cells following in vivo immumzation in mice rendered 
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v\.tiansgenic for expression of a particular human MHC.Class I haplo^(V.itieUo et al., J. 
WWJ75:1007-15(1991). ' : . 

. A representative list of predicted) Bl 8 Agl {B&cYL . and T-cell epitopes, \ 

^ Asndown according to predictedHLA Glass I NfflG. bindmg antigen, : is shown below: fl 

\ Pr^Hi^ Th Motifs fR-cell epitopes) (SEQ ID NOS4 13,1433): ,. : v : 



SSGGRTFDDFHRYLLVGI 



ft-:. 



QGAAQKPINLSKXmVVQGHPi , ,.■ ,vh : » . :.. 
SPGVFLEHLQEAYRIYTPFDLSA j. y j , • -; H .-; : . 

WpA.HT.A A2.1 MntifarT-cell epitopes) ftSEQ ID ^QS,:,.134rl4P) 

^ YLLVGIQGA . • r;. ■,<•■: .-■ ."• 1 

GAAQKPINL , : ., . •• . ; .^r... -AA\ 





SKXIEVV ; , ., _../ I.v \ V .-f: l . y?, , \ . - 

EVVQGHD.es : , . ' vT : V 'V 

HL^EAYRIY- ; , . ^,v-r:c*; - r-;- -'.v.- 

NLAFYAQM ncr ,-, ..\.J.'v . • : , ■■ : v,?^ -v r ? : <" 
PVAQAAFPS u .:s/.- .h • v ->v.'.l - "•' •• ^ i 

. .■ V\ ^\,, : ,^ _v EXAMPLE 5 ?i . . ;;; . ., : -, v .;- . T: 

; This Example iUu^trates the.identifeation^f Bl 1 Agl, (also, rf5£2 ed t0 88 
.J305D) epitopes; Fou.r peptides, jrefefred to as. Bl 1-8, Bll-1, Bll-5 and Bll-12 ( SE Q 
JID NO: 3.09-312, respectfully) .v^.deriWfi^'lhfeBllAgVgene.,,, 

r ;i Hulnan CDS T pells were primed in vitro to .the, j>eptide .,B,l 1-8 using 
dendritic cells according to the pjbtocol-of Van Tsai, et al. (Critical Reviews in 
■ Immunology 18'&5-1$, 1998)>. )! The resulting CD8 T cell , cultures were tested for their 
. ability to recognize the .Bl 1-8 peptide or &. negatiy,e<;control peptide, presented by the B- 
LCL line, ' J Y; Briefly, T cells were, incubated with ;^ut6logous monocytes in Ae presence 
3 of 10 ug/ml peptide, 10 ng/ml IL-7 and 10 ug/ml IL-2, and assayed for their ability to 
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specifically lyse target cells in a standard 51-Cr release assay. As shown in Fig. 22 me 
bulk culture line demonstrated strong recognition of the Bl 1-8 peptide vrim^v^gj. 
recognition of the peptide Bll - 1. ^ 

A clone from this CTL line was isolated following rapid expan^ using 
•5, the monoclonal, antibody OKT3 and, human IL-2. As shown in Fig. 23, ^ clone 

J 

(referred to as Al Vin addition to being able to recognize specific peptide, r% ogf £ ze & jy 
LCL transduced witii the Bl lAgl gene. , This data demonstrates that Bl 1-8 i (S a ^tataO: 
. , processed epitopje of the ; BllAgl gene. In addition these T cells were faj^jjgj. found to 
recognize : and Jyse, ; in. an HLA-A2, restricted manner, an established ce v , { 

10 naturally expressing Bl 1 Agl : (Fig. 24). The T cells strongly ^gpi 
n T-UfL?9A naturally exnressine Bl 1 Ael transduced * 
well as an A2+ breast carcinoma (CAMA-1) transduced ; with .£ i; i lAgl> but not 
untransduced lines cranother negative tumor line (SW620). .. 

These data clearly demonstrate that these human « cells recognize not 
15 only Bl l-specific peptides, but. also fransduced cells,? as well/ap , naturalh/ expressing 



y 



,n line 
1 z& a lung 

. . . m . a * r\ 



tumor lines. , .< - • 

; > CTL lines raised against. Jhe antigens ^ $-5 and ^\\.\2 9 using the 
procedures described above, were found to ; recognize v ^ 



targets. 



"J 
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•.: ■ • : i - ' Example6 '* >:■■.■■■■-•■.' ^ f .-v..-.-:. 

% Characteri2^tion of Breast Tum6r Geneis DiiscdvEREb by '■■"*■' 

Differential Display PCli ^ I ^ r 1 - - ; 

5 The specificity and sensitivity \bf th£ ''Isrekst tiimor giesries discovered by 

differential display PCR were determined using RT-PGRV" -This procedure enabled the 
rapid evaluation of breast tiimdr gene mRNA expression semiquatititatively- without 
using large amounts of RNA. Using gfche specific primers, '^iil^A'nj)res5ion--tevels in a 
variety of tissues wete examined, including 8 breast tumors?; 5 nbinM breasted 2 prostate 

10 tuinors, 2 colon tumors, 1 lung tumof,- arid ' 14 other c hc*iii£d Bdult htufian tissues, 
indudfog normal prostate, colon, kidney, live*,' lung, oViiy, l pahcreas^ skeletal'muscle, 
skin, stomach arid t&tes. } ^ n, r<< r.v 

To ensurfc the ^ sennqiisbtitiative nature of the RT-PGR, p-afeteiri was used as 
internal control for each of the tissues examined; Serial dilutions of the first strand 

15 cDNAs were prepared arid RT-PCR assays perforiaed xising p-^iiri ; Specific pritriers. A 
dilution was then selected that enabled the linear range amplification of p-actin template, 
arid which was sensitive enough to reflect the ' difference^ the initial copy number. 
Using this condition/ the P-a<itin ; levels were determined for each 1 reverse' transcription 
reaction from each tissue. DNA contamination was minimized by DNase treatment and 

20 by assuring a negative result when using first strand cDNA that was prepared without 
adding reverse transcriptase. 

Using gene specific primers, the mRNA expression levels were 
determined in a variety of tissues. To date, 38 genes have been successfully examined by 
RT-PCR, five of which exhibit good specificity and sensitivity for breast tumors 

25 (B15AG-1, B31GAlb, B38GA2a, BllAla and B18AGla). Figures 21A and 21B depict 
the results for three of these genes: B15AG-1 (SEQ ID NO:27), B31GAlb (SEQ ID 
NO:148) and B38GA2a (SEQ ID NO. 157). Table I summarizes the expression level of 
all the genes tested in normal breast tissue and breast tumors, and also in other tissues. 
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TABLE I 

Percentage of Breast Cancer Antigens that are Expressed in Various Tissues 



5 1 j Over-expressed in Breast Tumors 84% 

t Breast Tissues, • 

Equally Expressed in Normals and Tumor 16% 





Over-expressed in Breast Tumors but 
not in toy Nonrial Tissue 


9% 


Other Tissues .... 


^ Oyer-expressed in Breast Tumors but 
' Expressed in Some Normal Tissues 


30% 




Over-expressed in Breast Tumors but 
Equally Expressed in All Otter Tissues 


61% 



20 ' ^ r that, although specific 

embodiments of the invehtioh have ^ been desbibed herein for the purpose of illustration, 
Various modififcatioiis may bbmade without deviating :firom the spirit and scope of the 



.• \ ,-. v ;. CLAIMS .-• / -.;v : 

i 

1. Am isolated, polypeptide j comprising at least an immunogenic 
portion of a protein, or .a variant thereof, wherein the protein comprises an amino acid 
5 sequence that is encoded by a polynucleotide sequence selected from the group 
consisting of: 

(a) sequences recited ^ m SE0 ^^^/?-26, 28-77, 142, 143, 1^152, 
154-166,168-176,178-192,194-198,200-204, 206,207, 209-214, 

,.• 216, 2i8, 2i9, ^l-240Vi4^-i?4|:|^,i50, 251''253, 255, $57-266, 

10 268, 269, 271-273, 275, 276, 278, 280, 281, 284, 288, 291-298, 301- 

- ; :, 303, 307, 313, 314, 3f§.and $7;^.'' 

(b) sequences that hybridize to a sequence recited in any one of SEQ ID 
NOs:_ 1, 3-26, 28-77, 142, 143, 146-152, 154-166, 168-176, 178- 

■ ^192i--1^198;2«Q*2(K,'2gftOTr20^21^1j6, 218, 219, 221-240, 

15 ; •> ■ j x 243-245, 247, 250, 25 Ji 253, 255, 257r266, 268, 269, 271-273, 275, 
. . < .;!•/ : 276, 278, 280^281^284, 288,291-298, 301:303, 307, 313, 314, 316 
and 317 under moderately stringent conditions; and ; .-, ; • . , . ; 

(c) complements of sequences of (a) or (b). 

20 2. An isolated polypeptide according to claim 1, wherein the 

polypeptide comprises an amino acid sequence that is encoded by a polynucleotide 
sequence recited in any one of SEQ ID NOs: 1, 3-26, 28-77, 142, 143, 146-152, 154- 
166, 168-176, 178-192, 194-198, 200-204, 206, 207, 209-214, 216, 218, 219, 221-240, 
243-245, 247, 250, 251, 253, 255, 257-266, 268, 269, 271-273, 275, 276, 278, 280, 281, 

25 284, 288, 291-298, 301-303, 307, 313, 314, 316 and 317 or a complement of any of the 
foregoing polynucleotide sequences. 

3 . An isolated polypeptide comprising a sequence recited in any one 
of SEQ ID NOs: 299, 300, 304-306, 308 and 3 1 5. 



30 



4. An isolated polynucleotide encoding at least 15 amino acid 
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residues of , a protein, or a variant thereof that differs in one or more substitutions, 
deletions, additions and/or insertions such that the ability of the variant to react with 
antigen-specific antisera is not substantially diminished, wherein the tumor protein 
^comprises an amino acid sequence that. is encoded by. a polynucleotide comprising a 
5 sequence recited in any one of SEQ ID NOs:_l, 3-26, 28-77, 142, 143, 146-152, 154- 
166, 168-176, 178-192, 194-198, 200-204, 206, 207, 209-214, 216, 218, 219, 221-240, 
243r245, 247^ 250, 251, 253, 255, 257-266, 268, 269, 271-273, 275, 276, 278, 280, 281, 
284, 288, 291-298, 301-303, 307, 313, 314, 316 and 317 or a complement of any of the 
foregoing sequences. 

10 v- i- v,'.- !■'-:•(■'.. ■■ ■ ■ ■■' • ' • 

5. An isolated -. polynucleotide encoding a protein, or a variant 

thereofi wherein the tumor; protein comprises an amino acid sequence that is encoded by 
a polynucleotide comprising a sequence recited in any one of SEQ ID NOs: 1,3-26,28- 
77, 142, 143i:146rl52^154rl66, 168-176,; 178-192, 194-198, 200-204, 206, 207, 209- 
15 214/216,218, 219, 221 r 240, 243^245„247,.250, 251, 253, 255, 257-266, 268, 269, 271- 
273, 275, 276, 278, 280, 281, 284, .288, 291-298, 301-303, 307, 313, 314, 316 and 317 
or a complement of any of the foregoing sequences. 

6. An isolated polynucleotide, comprising a sequence recited in any 
20 one of SEQ ID Nos: 1, 3-26, 28r77, 142, 143, 146-152, 154-166, 168-176, 178-192, 

194-198^200-204, 206, 207, 209-214, 216, 218, 219, 221-240, 243-245, 247, 250, 251, 
< , 253, 255, 257-266,268, 269, 271r273^ 

303, 307, 313, 314, 316 and 317. ^-.v- . 

25 . 7. An isolated polynucleotide,: comprising a sequence that 

hybridizes to a sequence recited- in any one of SEQ ID NOs: 1, 3*26, 28-77, 142, 143, 
146-152, 154-166, 168-176, 178-192, 194-198, 200-204, 206, 207, 209-214, 216, 218, 
219, 221-240, 243-245, 247, 250, 251, 253, 255, 257-2<$6, 268, 269, 271-273, 275, 276, 

..- • 278, 280, 281, 284, 288, 291-298, 3Q1-303, 307, 313, 3.14, 316 sad 317 under 
30 moderately stringent conditions. , .... 



» 



T t 

t 

x ; 8. An v isolated polynucleotide cohaplementaiy to a polynucleotide 

i 

; according to any one of claims 4-7. " ,J ' v " :> - .■"-•.>'■■■ 

■' ' . ' ' . . • . * - » * * :i;'it: . "... 

i 

9. ' • ^n expression vbctor, comprising a polynucleotide according to 
5 aiiy one of claims claim 4-8. - x ••' ^ > ^ * f i ;t»r 

• ' ' r • . \ ,; ' . :t { .. 

10. ' A host cell transfdrnied or transfecteid with an expression vector 
according to claim 9. ' ( ' ' 1 ' J ^ ; ; : v;-::.-'-* 

10 11. An isolated antibody, or antigen-binding fragment thereof, that 

specifically bonds to a protein that comprises an amino acid sequence that is encoded by 
a pblynucleMiae sequence recited in any one of SEQ'ID NOs? 1/3-26; 28*77^ 142, 143, 
14^152:154-166; 168-176; 1784 92, 194^198; 200r2©4, 206, 207, 209,21:4, 216, 218, 
219^21-240,243^^ 

15 ° 278, : 280, 281, 284, 288, 291^2$8, 301-303* 307; 3 13i 314,^16. ^ ^ 317 or a 
J complement of any of the foregbing pdlynticleotide s^uences. ' ; S\-. 

12. A fusion protein, comprising at least one polypeptide according 
' : ' ' ; to claim 1, v ■' y - ■/ r 

: > / ! ; 13- ;i - A >fmion. pro^ the fusion 

protein comprises 1 ^ expression eiohahcer tha^iiacre&es expression of the. fusion protein 
in a host cell transfected with a polynucleotide ehcodiiig the fusion^rbtem. \ 

25 14: . A fusion protein according tor elaim 12, wherein the fusion 

protein comprises a T h&pdir epitope 5 that is not present within the polypeptide of claim 

' - - i. ^ - v .:v:\'< . ^ % ' ■ : :r j . . ; *. , . *, 

<^. : '" ( M r . - • ;. •; . ^ 

" 15. A fusion protein According to claim 12/ wherein the fusion 

30 protein comprises an affinity tag, r 
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16. An isolated polynucleotide encoding a fusion protein according 

to claim 12. 

17. A phann^cejiti^ composition, compri^ng a physiologically 
5 acceptable carrier and at least one component selected from the group consisting of: 

(a) a polypeptide according to claim 1 ; 

(b) ., a polynucleotide acwrdmg to claim 4; 

(c) an antibody apcording to plaim U; 

(d) a fusion protein according to claim 1 2; and 
10 < (e) v; a polynucleotide according ; to claim 16. 

. .. ; 18. A , vaccine opn^prising an immunostimiilant and at least one 
component selected-fir^ , T 

: ; s (a)c ; a polypeptide according to claim 1; 
15 (b) apolynucieotide,accor<^ 

: v 1 1,: : (c>-v ,m antibody according; to claicn U; .<.. 

- (d) ; a fusion protein according to claim 12; and 

(e) a polynucleotide according to claim 16. v 



20 



,25 



19. A yacpipe rv accprding tq claim 18, wherein the 
immunostimiilant is an adjuvant 

20. A vaccine according to any claim 18, ^h^rein the 
immunostimulant induces a predominantly Type I response. 

21 . A method for inhibiting the .development p{ ; a canper in a patient, 
comprising administering to a patient an effective amount of a pharmaceutical 

i 

comppsition according to claim 17, ;. .. * 



30 22. A method for inhibiting the development of a cmc©r in a patient, 

comprising administering to a patient an effective amount of a vaccine according to 



4y 

t ,. ; , . , 

' ' claim 18. ' ' •' ; - , ' :!; 

i 

23. A pharmaceutical composition comprising an antigen-presenting 
cell that expresses a polypeptide according to claim 1, in combination with a 

5 pharmaceutical^ acceptable carrier or excipierit : ^ 

24. A pharmaceutical comptositidn accbrding to claim 23, wherein 
the antigen presenting cell is a dendritic cell or a macrophage. 

10 25. A vaccirie comprising an ^ ^tigeriipresenting cell that expresses a 

polypeptide comprising at least an immunogenic portion of a protein, or a variant 
thereof, wherein the protein coihprises an amino acid sequence that is encoded by a 
polynucleotide sequence selected froraihe groiip cbhsistog ofi - ' ' 

(a) sequences recited in SEQ ID NOsi I, 3-26, 28-86, 142-253, 255- 
15 298, 301-303, 307, 313, 314, 316 and 317; ■ - : P <\ 

(b) sequenced that hybHdize to a sequence rebifed in any one of SEQ 
IDNOs:_ 1, 3-26, 28-86, 142-253, 255-298, 301-303, 307; 313, 314, 316 and 317 under 
moderately stringent conditions; arid ' 

(c) complements of sequences of (i) or (ii); 
20 iij combination with an irbknuriostimulant. 

26. A vaccine according to claim 25, wherein the immunostimulant 
is an adjuvant. - ^ 

25 27. A vaccine according to claim 25, wherein the immunostimulant 

. induces a predominantly Type I response. ' ' 1 - 

28. A vaccine according to claim 25, -wherein the antigen-presenting 
cell is a dendritic cell. 

30 ' ,: ' ' : ■- ' ' : - '' : " • ' ■ 

29. A inethod for inMbiiting the development of a cancer in a patient, 
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comprising administering to a patient an effective amount of ah antigen-presenting cell 
that expresses a polypeptide comprising at least an immunogenic portion of a protein, or 
a variant thereof, wherein the protein comprises an amino acid sequence that is encoded 
' by a polynucleptideTsequence selected fiom the group consisting of: 

5 (a) sequences recited in SEQ ID NOs: 1 , 3-26, 28-86, 142-253, 255- 

298, 301-303, 307, 313, 314, 316 and 317; 

: r . ; > '■• (b) ; ^sequences. hybridize fb a sequence 
1D'-N0^,3-26\'^^M2-253i 255-298, 301-303, 307, 313, 314, 316 and 317 under 
moderately stringent conditions; and - ^ < 

10 : - i! ^<o) 'i ' complements of sequences encoded by a polynucleotide recited 
in [any doe of SEQ IBtfOs: 1,3*26, 28-86,142.253,255-298, 301-303, 307, 313,314, 

316and : 3f7r ? v.i : ■ •'- ,-■<- - - y. ■ ■■>'■■' - ; 

anti^ere^inhibitmg the development of a cancer in the patient. 

i5 - ! 30; A method bonding to claim 29; wherein the antigen-presenting 

^Msai<^^ , ■ . ■ •?-■ >■■ Or- ■ 

^ ' 311 ) A method aecordiiag^to any one of claims 21, 22 and 29, wherein 
the cancer is breast cancer; - r'^ w ' ^to'toM-wr/:- > \u 
20 ^ r T' 5 ' ■ ■ " - y .... . ■ ; 

' ' 32. A method for removing tumor cells from a biological sample, 

comprising contacting a biological sample with T cells that specifically react with a 
protein, wherein the protein comprises an amino acid sequence that is encoded by a 
polynucleotide sequence selected from the group consisting of: 
25 (i) polynucleotides recited in any one of SEQ ID. NOs: 1 , 3- 

26, 28-86, 142-253, 255-298, 301,303, 307, 313, 314, 316 and 317; and 

J ; (ii) complementsof the foregoing polynucleotides; 
wherein the step of contacting is performed under conditions and for a 
time sufficient to permit the removal of cells expressing the antigen from the sample. 

30 j 

33/. . Amethodaccorfingto claim 32, wherein thfe biological sample is 



-:;^3>ftio'd or a fraction thereof t , : , v : \fr 

34. 1 Aj method for inhibiting the < development of a cancer in a patient, 
comprising administeriiig to a patient a biological ; sample/treated according to the 

5 method of claim 32. 1 C fU: • I: ? v ^ v 

: r ^"-' : i\: M;* >.0-:- 

35. - A method for stmulatmg and/or expanding T cells specific for a 
•protein; comprising contacting T cells with atlleast' one corop<^ent ^lectedrfrom the 
group consisting of: - * /? h ■ m r.v;- v ! n 

10 : (a) < polypeptides: comprising at ;l$ast, an upmunogenic portion of a 

protein* or a variant thereof, wherein the-proteiacomprise$;an 
is encoded by a polynucleotide sequence selected from the group consisting of: r 

^ -(i) / sequences r&ited'in-SEQ'JPv^Qs: i, 3-26, 28-86, 142- 
253, 255-298, 301-303, 307, 313, 314, 316 and 317; 
15 ^ : ? (ii) sequences;that hybridize to a sequence recited in any one 

of SEQ IDNOs: 1, 3-26, 28-86, 142-253, 255-298;:3tQ1^03, ; 3^7, 3,1^ 314, 316 
and 317 under moderately stringent conditions; and 
i; - v 5 ' (iii) 7 complements of sequences of (i) or (ii); 

(b) polynucleotides encoding a polypeptide of (a); ond ^ 
20 (c) antigen presenting cells that express a polypeptide of (a); 

- f* under conditions' and .fep a lime : syfficient to;permit the stimulation 

*■ and/or expansion of T cells. ; djv: ;r :/./.>L>:. ' .an , , u :i 

36. ., An isolated T >< ■ cell ^population,- comprising X cells prepared 
25 according to the method of claim 35. ^ , / ; ».«v V 

1 1 : 37. i : A method for inhibiting the development of a cancer in a patient, 
comprising administering to a patient an ^effective ■■. amount of a T cell population 
' according to claim 36. : - , ^ i . : ■ t '•:•.••<>•,• 
30 

1 = .38; - A method for inhibiting the development of a cancer in a patient, 
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. ; - c»mpri$ing the steps of: ? ; \ ^ 

; (a> , incubatmg, GIM + an4/or CD8+ Tcells isolated from a patient 
with at least on§ compQnent seleqted from the group consisting 6f: 

: ; r ! (i) t-i ^ polypeptides; comprising at least ap immunogenic portion 
i-5: * of a protein, or a ysrisnt thereof wherein the protein comprises an amino acid 

sequence that is encoded by a polynucleotide sequence selected from the group 
consisting of: , \ , , 

■>>r ,. r vr: i; ; (1) sequences recited in SEQ ID NOs: 1, 3-26, 28-86, 
142-253, 255-298, 301-303, 307, 313, 314, 316 and 317; ?i : 
10 ■ • - * . (2)* j sequences that hybridize to a sequence recited in 

•;-- : ^M.fujy-€ffie.Qf5EQ IE) NOs:^ l, 3r26, 28-86, 142^3, 2^5-29?, 301-303, 
307, 313, 314, 316 and 317 under moderately stringent conditions; and 
. ,• ; r r v \ *■■ ? (3) ; , complements of sequences of (1) or (2); 

(ii) polynucleotides encoding a polypeptide of (i);. and 
15 : v n f v k r (iii) antigen, presenting cells that expresses a 

polypeptide! o£(i); >■>■.,'■■•■; •: i. . . ; !t . 

, s ■■■ u , ; such that T ceHs p^^ ,. , ; v ; , 

(b)f 1 admimsterieg to ' the patient an effective amount of the 
proliferated T cells^and thereby inhibiting the development of a cancer in the patient. 

39. A method for inhibiting the development of a canpjsr in a patient, 
comprisingthe steps of: v ro r ? - 

(a) incubating -QD4+ ^nd/or CD8+ Tcells isolated from a patient 
with at least one component selected from the group consisting of: 
25 . i r r (i). ppjypeptides comprising at least an immunogenic portion 

of a protein, or a variant thereof, wherein the protein comprises $n aprino acid 

sequence that is encoded by a polynucleotide sequence selected from the group 

/ 

■ consisting of: • ^-..vr. u ■* • ^ 

(1) sequences Excited m SEQ. JD NQsU, 31-26, 28=86, 
30 142-253, 255-298, 301-303, 307, 313,314, 316 and 317; 

- . v - i/ ; .\ ( (2) ■* sequenpes that hybridize, to a sequence recited in 
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any one ofySEQ ID NOs:_ 1, 3-26, 28-86,-142-253,^255-298/301-303, 
f 307»313;314,31tfand317\i^^ 

' i " ! i (3) complement of sequeilces ; tff(l) ior (2); ^ 
(il!) i polynucleotides' encoding ajfolypeptideof (i); and 
5 (iii) antigen p^'entirig cells 4hffl: express a polypeptide 

of(i); : 1 ( :>■'■■• 

such that T cells proliferate; "io >n v i . vx, 

(b) 1 clining at least one proliferated cell to provide cloned T cells; 
and ; ' " v " Ur^s-Z^ 

10 (6) aflininisfering to the pati'eift an effective amount of the cloned 

t <*Us, an& thereby inMtt 

^ 40. lf A methbdfor deiferaiining Ae presence or absence of a cancer in 
apati&it, comprising the stejisofr ! -KK*by;M L ^ r \ 

15 (a) " eohtactinjg a bioldgical *&inple obtained from a patient with a 

binding agent that binds to a protein, wherein the protein comprises anj amino acid 
sequence that is encoded by a pblyhUclfedfide seqtienbe recited in any one of SEQ ID 
NOs: t; 3-26; 28-86; 4 42-253^255^298; 301^, 307, 313; 314, 316 and 317 or a 
compfleiheht of any df the fdtegbing^I^ : > t > ? "li s 

20 (b) detecting in the sample an amount of polypeptide that binds to 

&e'b&ding ; ag^t;^d'' : ' 7 ' :> * V -.'i^.V; <rt io^ - /. 

(c) comparing the amount of polypeptide to a predetermined cut-off 
valued and therefrom 'determining the presencfe or absence of a cancer in the patient. 

25 " 7 ' 41. ' A method according to claim 40, wherein the binding agent is an 
antibody;'' y - : ' :;i A> > v .v^- - •„ * v. . , 

I 

42. A method according to claim 43, wherein the antibody is a 



monoclonal antibody. 
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43. * h A method according to claim 40, wherein the cancer is breast 
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• .* cancer;' .;>^ .: :j \ ?\ - ■ - . : . - • ~ >: 

L ;.-y : 3 44; ; ; A method for monitoring the progression of a cancer in a patient, 
comprising the steps of : :■:■--! 

5 • [ i : ^^contacttu^. a biological sample obtained from a patient at a first 

point in time with a binding agent that binds to a protein, wherein the proteii?, comprises 
an amino acid sequence that is encoded by a polynucleotide sequence recited in any one 
of SEQ ID NOs: 1, 3-26, 28-86, 142-253, 255-298, 301-303, 307, 313, 314, 316 and 
3 17 or a complement ed any of the foregoing polynucleotide sequences; 

i0 - i i(b) ;; : detecting in the sample an amount of polypeptide that binds to 

the binding agent; 

(c) repeating steps (a) and (b) using a biological sample obtained 
from the patient at a subsequent point in time;a$d 

j (d)i comparing the amount of polypeptide detected in step (c) to the 
15 amount detected in step (b) and therefrom monitoring the progression of the cancer in 
the patient 

45. A method according to claim 44, wherein the bmding £gent is an 

' •antibody/; ^•i-'vi- ^r'v. 1 ' jiuvoH r:-;^ ; ■ .■• 

46. v A method according to claim ; 45, wherein the v anti is a 
monoclonal antibody/ * " ■■■■ , J f , 

47. ; A method according to claim 44, wherein the cancer is a breast 
25 cancer. \ v.,-:^';-]-';' ✓ : 

48. A method for determining the presence or absence of a cancer in 
" a patient, comprising the step? of; u v . , * 

»i ' (a) f contacting a biological sample obtained .froin a patient with an 

30 oligonucleotide that hybridizes to a polynucleotide that encodes a.p^otei^ whereia the 
protein comprises an amino acid sequence that is encoded by a polynucleotide sequence 
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recited in any one of SEQJD NO: 1, 3-26, 28-86, 142-253, 255-298, 301-303, 307, 313, 
3 14, 3 16 and 3 1 7>or a complement of any of the foregoing polynucleotide sequences; 

(b) "detecting in the sample an W>unt of- a polynucleotide that 
hybridizes to the oligonucleotide; and < ; > . - 

5 ' ' ' (c) comparing the amount bf-|tolynucleotide r that hybridizes to the 
oligonucleotide to a predetermined ■ cut-off value,: ahd^ ^ the 
presence or absence of a cancer in the patient. 1 Vl •'*-* & ■''< Hrwi> : . h: rr;;/ 

1 49. A xiiethod accordihjg to daim '48; whe^in the. amount of 
lb polynucleotide that hybridizes to the 'oligonucleotides is' determined using a polymerase 



chain reaction. 




50. A method' according to claSta 48, whferein .the amount of 
'p6lyiiMeo^^ is ^determined using a 

15 liyBridizatibii assay. -A---' ■■■ < ; - > r v 

5 1 . A method for monitoring the progression of a cancer in a patient, 

" '" { comprising the steps 6f: ■' 'J:.-!-- •< - 

(a) contacting a biological sample obtained from a patient with an 
20 oligonucleotide, that hybridizes to a polynucleotide that encodes a protein, wherein the 
priotein comprises' ah amino acid sequerifcethat is etacoded by avpolynucleotide sequence 
recited in any one of SEQ ID NO: 1, 3-26, 28-86, 142-253, 255-298, 30U303, 307, 313, 
314, 316 and 317 or a complement of any of the foregoing polynucleotide sequences; 

tb) ' detecting in the Sample ah amount of a polynucleotide that 
25 hybridizes to the oligonucleotide; 

(c) repeating steps (a) and (b) using a biological sample obtained 
from the patient at a subsequent point in time; and 

(d) comparing the amount of polynucleotide detected in step (c) to 
' the amotint detected in step (b) and therefrom monitoring the progression of the cancer 

30 in the patient . r *:•> . 
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; ; 52. . A method according to claim 51, wherein the amount of 
polynucleotide thjat hybridizes to the pligonucleptide is determined using a polymerase 
phain^reaction; ; ~ . / ; 

5 ; l$3.^ A method; according to claim 51, wherein the amount of 

polynucleotide that hybridizes to the oligonucleotide is determined using a 
hybridization assay. 

. 54; ! \ : A (tiagnostic ldt, comprising: 
10 \(a)r ; one or more, antibodies acpording toclaim 11; and 

(b) a detection reagent comprising a reporter group. 

55. A kit according to claim 54* wherein the antibodies are 
immobilized on a solid support 

15 

56. A kit according to claim 54, wherein the detection reagent 
comprises an antiimmunoglobulin, protein G, protein A or lectin. 

57. A kit according to claim 54, wherein the reporter group is 
20 selected from the group consisting of radioisotopes, fluorescent groups, luminescent 

groups, enzymes, biotin and dye particles. 

58. An oligonucleotide comprising 10 to 40 contiguous nucleotides 
that hybridize under moderately stringent conditions to a polynucleotide that encodes a 

25 protein, wherein the protein comprises an amino acid sequence that is encoded by a 
polynucleotide sequence recited in any one of SEQ ID NOs: 1, 3-26, 28-77, 142, 143, 
146-152, 154-166, 168-176, 178-192, 194-198, 200-204, 206, 207, 209-214, 216, 218, 
219, 221-240, 243-245, 247, 250, 251, 253, 255, 257-2^6, 268, 269, 271-273, 275, 276, 
278, 280, 281, 284, 288, 291-298, 301-303, 307/313, 314, 316 and 317 or a. 

i 

30 complement of any of the foregoing polynucleotides. 4 



1 i; ' 59. A oligonucleotide according to claim 58, wherein the 

i 

' oligonucleotide comprises 1#40 contiguous nucleotides recited in any one of 1 SEQ ID 
Nos: 1, 3-26, 28-77, 142, 143, 146-152, 154-166, 168-176, 178-192, 194-198, 200-204, 
206, 207, 209-214, 216,fcl8, 219, 221-240, 243-245, 247, 250, 251, 253, 255, 257-266, 

5 268, 269, 271-273, 275,' 276, 278, 280, 281, 284; 288, 291-298, 301-303, 307, 313, 314, 
316 and 317. ' " : . ,' v 

...... « , . . ' : 

60. A diagnostic kit, comprising: 
(a) an oligonucleotide according to claim 59; and 
10 (b) a diagnostic reagent for use in a polymerase chain reaction or 

hybridization assay. : ' ■ ^ \.h ■ ^ * / 
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NUCLEOTIDE SEQUENCE OF THE REPRESENTATIVE ' 
BREAST-TUMOR SPECIFIC cDNA B18Ag1 I 



TTA GAG 
Leu Gtu 
1 

GGG AGA 
Gly Arg 

GGA GCT 
Gly Ala 

CAG GGG 
Gin Gly 
50 

GCT TAT 
Ala Tyr 
65 

CAT GCT 
His Ala 



AGG AAA 
Arg Lys 

GCT TTT 
Ala Phe 



ACC CAA TIG .GGA CCT AAT TGG GAC ,CCA AAT TTC TGAiAGT GGA 
Thr Gin L£u Gly Pro Asn Trp Asp Pro Asn Phe Ser j Ser Gly. 
:5 10 ! ! I 15 



48 



CTC GTG; GGT AT-T CAG 96 



ACT TTT.i. GAC: GAT TTC CAC CGG TAT CTC 
Thr Phe Asp'Asp Phe Is Arg Tyr Leu Leu Hi Gty'I leoG'ln 

* 20- .:<;• . ' | , j 25 , . '.ii: j3Q: 

GCC CAG AAA CCT ATA AAC TTG TCT AAG GCG ATT GM'GTCvGTC 
Ala Gin Lys Pro He Asn Leu iSer Usl Ala He GluiVal.-'Val 

35 ' : 40 ; i| ; ;■; 45 • - r . ,. 

CAT GAT GAG 1 TCA CCA GGA GTG TTT TTA 5 GAGl GAC CTC; CAG GAG 
His Asp Glu Ser Rrp Gly Val Phe Leu Gluj Hls : Leui Gift Glu 



,1.44 

I ... 



192 



155 : 



601 I 



CGG ATT TAC; ACC CCT'TsTX GAC CTG GCA GCC CCC GAA! AAT AGC 
Arg He Tyr Thr Pro Phe; Asp Leu Ala Ala Pro G;lu! Asn Ser 



75 



80 



i < 



CTT AAT TTG GCA TTT GTG GCT 'CAG GCA GCC CCA GAT; AGP AAA 

Leu Asn Leu: Ala Phe Val Ala G'ln Ala Ala Pro Asp' Sere Lys; 

85 90; ; L,, :: -9^: |; 

CTC CAA AAA, CTA GAG GGA TTT TGC TGG AAT GAA TAC^AG : ;TCA 

Leu Gin Lys Leu Glu Gly Phe Cys Trp Asn Glu TVn &ta;Ser 

ioo 105 ; ; . . no 

AGA GAT AGC CTA AAA GGT TTT I ' ; " ' 
Arg Asp. Ser Leu Lys Gig Phe 



1288 



336 



363 



11 



12 



! M i 



Fig. 6 ' 
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& NUCLEOTIDE SEQUCNE OF THE REPRESENTATIVE 
• BREASMUMOR SPECIFIC" cDNA BITAgl ' 

GC TGGGCACAGT GGCTCATACC TGTAATCCTG ACCGTTTCAG AGGCTCAGGT 60 

CG CTTpAGCCCA . ACjAITTCAAG' ACTAGTCJGG, GTAApATAGT GAGACCCTAT 120 

AT AAA AAA aYgAGCCTGG TGTAGTGGCA CACACCAGCT GAGGAGGGAG 180 

CT AGGAGA r ;■./ , -x-m : y. ; r .. 196 



■* 
t 

' NUCLEOTIDE SEQUENCE <)F THE- REPRESENTATIVE 
BREAST-TUMOR SPECIFIC ' cDNA B! 7Ag2 



.... GC TTGGGGGCTC TGACTAGAAA TTCAAGGAAC CTGGGATTCA AGTCCAACTG 60 

AC TTACACTGTG GNCTCCAATA AACTGCTTCf TTCCTATTtc CTCT(!)T A"TTa' ; 120 

; : AA GGAAAACGAT GTCTIjTGTAT : AGCpAAGJQA GNTATCCJAA. AAGGAGATAC/ , . 180 

AT TAAATATCAG AATGTAAAAC CTGGGAACCA GGTTCCCAGC CTGGGATTAA 340 

CA AGAAGACTGA ACAGTACTAC TGTGAAAAGC CCGAAGNGGC AATATGfTCA* : ; 300 

TT GAAGGATGGC TGGGAGAATG AATGCTCTGT CCCCCAGTCC CAAGCTCACT 360 

CT CCTTTATAGC CTAGGAGA k % ,Q 388 



Fig. 8 
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:\NU.Ci4E0TIDE SEQUENCE OF THE REPRESENTATIVE 
' •: BREAST-.TUMOR , SPECIFIC % cDNA B13Ag2a ' , 



GC CTATAATCAT GTTTCTCATT ATTTTCACAT TTTATTAACC AATTTCTGTT 60 

AA AATATGAGGG AAATATATGA AACAGGGAGG CAATGTTCAG ATAATTGATC 120 

TG ATTTCTACAT CAGATGCTCT TTCCTTTCCT GTTTATTTCC TTTTTATTTC 180 

GG TCGAATGTAA TAGCTTTGTT TCAAGAGAGA GTTTTGGCAG TTTCTGTAGC 240 

CT GCTCATGTCT CCAGGCATCT ATTTGCACTT TAGGAGGTGT CGTGGGAGAC 300 

CT ATTTTTTCCA TATTTGGGCA ACTACTA 337 



Fig; 9 
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NUCLEOTIDE SEQUENCE OF THE REPRESENTATIVE 
BREAST-TUMOR SPECIFIC cDNA" BI3Agtb 



GC CATACAGTGC CTTTCCATTT ATTTAACCCC CACCTGAACG GCATAAACTG 60 
GC TGGTGTTTTT TACTGTAAAC AATAAGGAGA CTTTGCTCTT CATTTAAACC 120 
AT TTCATATTTT ACGCTCGAGG GTTTTTACCG GTTCCTTTTT ACACTCCTTA 180 



TT TAAGTCGTTT GGAACAAGAT ATTTTTTCTT TCCTGGCAGC TTTTAACATT 240 

TT TGTGTCTGGG GGACTGCTGG TCACTGTTTC TCACAGTTGC AAATCAAGGC 300 

'■■ ' -t- r « • : ; : . 

CC AAGAAAAAAA AATTTTTTTG TTTTATTTGA AACTGGACCG GATAAACGGT 360 

CG GCTGCTGTAT ATAGTTTTAA ATGGTTTATT GCACCTCCTT AAGTTGCACT 420 

GG GGGGNTTTTG NATAGAAAGT NTTTANTCAC ANAGTCACAG GGACTTTTNT 480 

NA CTGAGCTAAA AAGGGCTGNT TTTCGGGTC6 GGGCAGATGA AGGCTCACAG 540 

TC TCTTAGAGGG 'GGGAACTNCT A 571 



Fig. 10 
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{ 

^NUCLEOTIDE SEQUENCE OF THE REPRESENTATIVE 
: BREAST-TUMORS SPECIFIC, cDNA B1 3Ag1 a 

TA ATAACtTAA'A-" TATATTTTGA TCACCCACTG GGGTGAIAAG ACAATAGATA 
TT TCCAAAAAGk ATAAAACCAA ' AGTATCATAO CAAAGCAAAT ,TCATACTGCT; 
; CC GCAGfGWAA'C 'TTCACCTTCT AACTGTCTAC £TAACGAAAT; .TCTACCCTTC ; 
GG TGCGTGGTOA i: GTACTC^ 

t 

CA GCCC AGGGG? GGAGTAC AAT GGCAGAA.CCJ GAGCTCACTQ NAACCTCCGC 
TT CATGAGAITG .-TCCTGMTTCA GGCTTCQCAG* TAGCTGGGAC TACAGGTGTG 
TG CCTGGWTAATXTTTTHNGT f TTNG5GTAG.. AGAJGG^pT- TTTACATGTT 

TG GTNTCGAACTCCCTGAGC*CA,/AGW 

TA CAGACATGAG.;GCAGBNGCG: 'CAGNCCT;GGT!.GCA^^ 



Fig. Jl 
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1 NUCLEOTIDE SEQUENCE OF THE REPRESENTATIVE 
■ BRJEAST-TUMOR < SPECIFIC'' 6DNA! 3 T3 Ag 1 

i' 

TG CACATGCAGA ATATTCTATC GGTACTTCAG CTATTACTCA« TTTTqAT^C . , 60 ; 
AG CCTATCCTCA' AGATGAGT-AT TTAGAAAGAA i TTGAIXTAGCa GATAGACCAA. : 120 
GC ACTCTGACTA CACGAAATTG TTCAGATGTG ATGGATTJAT: GACAGfTGAT •.; 180 
6 A GATTATTAAG' TGATf ATTTT AAAGGGAATC- CATTAATTCC AGAAJATCTT,;; 240 
; TC AAGATGATAT AGAAATAGAA CAGAAAGAGA • CTACAAATGA-AGATGTATCA. , 300 
TA TTGAAGAGCC TATAGTAGAA :/ AATGAAttAG GTGCATTTAT3'TAGCGTTAGA 360 
TT TTCCTGATGA ATCTTATATT CAGdCA-TGGA CATAGCATTA CCTGATGGGC . , 420 
; GA ATAAf AGAAA DTGGGT(5CG6^ G6CTAtTGAT5 ^GAAtTGATCC NCAGTAAATT r ; 480 
: AC AAAAf AIAAC TCGATTGCAT TTG'GATGATG "G AATACTAAA TCTGGCAAAA' - 540 
! GG AGCTACTAGT AACCTCTCTT TTTGAGAJGC AAAATTTTCT TTTAGGGTTT 600 
CT ACTTTACGGA TATTGGAGCA TAACGGGA 638 

Fig. 12 
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NUCLEOTIDE • SEQUENCE: OF THE REPRESENTATIVE 
i - BREAST-TUMOR SPECIFIC cDNA B3CA3c : 



'v'/T'Vi ATHaT X • " v,, < ' I . i ''■<.' " ■ "; ' v ■ • 

ACTGATGGAT GTCGCCGGAG GCGAGGGGCC TTATCTGATG CTCGGCTGCC TGTTCGTGAT 60 

GTGCGCGGCG ATTGGGCTGT TTATCTCAAA CACCGCCACG "GCGGTGCTGA TGGCtiCCTAT 120 

TGCCTTAGCG ' ti^GA^T BaTGGGCGT CTCACCCTAT ' CCTTTTGCCA TGGTGGTGGC K 180 

GATGGCGGCT TCGGCGGCGT -TTATIGACCCC/ GGTCTCCTCG CGGGITAAGA: CCCTGGTGCT 240 

w. . . www www t 

TGGCCCTGGC AAGTACTCAT TTAGCGATTT TGTCAAAATA GGCGTG v .,, , ., ;i 286 



Fig, -13 
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•NUCLEOTIDE SEQUENCE . OF; THErT REPRESENTATIVE 
- ^EAST-TUMOR- SPECIFIC cONA J B9.CG1 



AG CAGCCCCTTC TTCTCAATTT CATCTGTCAC TACCCTGGTG TAGTATCTCA 60 
CA TTTTTATAGC CTCCTCCCTG GTCTGTCTTT TGATTTTCCT GCCTGTAATC 12Q 
. AC: ATAACTGCAA' -GTrAAAESATTT CTAAAGTGTG ^GT.TATGCTCA-.JGT.CACJ.CCT : . . . 180 
AA ATAGTTrtt^^ 

ha nrTATnArnn aa 1 - 1 • • • ( ' - * ■ L " " di , J ; ' Jf - 262 



Figf 14 
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NUCLEOTIDE SEQUENCE OF. THE REPRESENTATIVE 
;V :BREASt-TUM,OR: SPECIHC ;.cDNA B9CG3 ' 



AG CAAAGCCAGT GGTTTGAGCT CTCTACTGTG TAAACTCCTA AACCAAGGCC 
TA AATGGTGGCA GGATTTTTAT TATAAACATG TACCCATGCA AATTTCCTAT 
GA TATATTCTTC TACATTTAAA CAATAAAAAT AATCTATTTt TAAAAGCCTA 
AG TTAGGTAAGA GTGTTTAATG AGAGGGTATA AGGTATAAAT CACCAGTCAA 
TG CCTATGACCG A 



"i 
f 
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Nucleotide sequence- qo^ peprkentAtive 

BREAST-TUMOR SPEei¥lG : eDNA^Bi2CA2 



GG GCATGGACGC AGACGCCTGA CGTTTGGCTG AAAATCTTTC ATTGATTCGT 60 

• ' ' . : ' ' ." "'-::j< .i'.A', 'IVTAf'ii. AJP- 1 ■ 

AT AGGAAAATTC CCAAAGAGGG AATGTCCTGT TGCTCGCCAG TTTTTNTGTT 120 



GG ANAAGGCAAN GAGCTCTTCA GACTATTGGN ATTNTCGTTC, GGTCTTCTGC 180 

CG NCTTGCNANG ATCTTCAT 208 

n:::ift:":.fl n:' .v 
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T 1 NUCLEOTIDE: SEQUENCE OF THE REPRESENTATIVE 
. • BREASTrTUMOR SPECIFIC cDNA B3CA1 • 

i 



GG GCATGGACGC AGACGCCTGA CGTTTGGCTg' AAAATCTTTC ATTGATTCGT 60 

AT AGGAAAATTC CCAAAGAGGG AATGTCCTGT TGCtCGCCAG TTTTTNTGTT ' 120 

GG ANAAGGCAAN GAGCTCTTCA GACTATTGGN ATTNTCGTTC GGTCTTCTGC ' 180 

CG NCTTGCNANG ATCTTCAT 208 
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i: NUCLEOTIDE SEQUENCE OF THE REPRESENTATIVE 
BpEAST-TUMOR SPECIFIC :'cDNAuB3CA2 



GG GCATGGACGC AGACGCCTGA CGTTTGGCTG AAAATCTTTC ATTGATTCGT 60 

' •« • j ' "j' 1 r:.i- av .•■•!.'; a;.y;kp v v."k yiv-.d'-!'*'."* l 



. AT AGGAAAATTC CCAAAGAGGG AATGTCCJGT TGCTCGCCAG TTTTTNTGTT 



<•' i. !■•>(.• 



SFMM8 



120 



GG ANAAGGCAAN GAGCTCTTCA GACTATTGGN ATTNTCGTTC GGTCTTCTGC 180 



... CG NCTTGCNANG ATCTTCAT 208 



t 

\ 
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r 'iNdGlEOTIDE SEQUENCE QF THE REPRESENTATIVE 
f 'J BREAST-sTDMOR SPECIFIC cDNA B3CA3 

AG GGAGCAAGGA ^AAGGCATGG "AGAGGCTGAN GCTGGTCGTG GCCTACGACT 
CT GTCGdCGGGG : ATG(jf GGAGA ACTGAAGCGG GACCTCCTCG AGGTCCTCCG 
TC NCCGTCCA(SG :; AdGAG{5GtCf ; TfeCGTGdTC TNGGAGGAGC GGGGGGAG AA 
TC ATGGiTCNACA TCCC 1 : " y ' T ' : ' ' ; ' - y 1 : } 



60 

180 
204 
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NUCLEOTIDE SEQUENCE OF THE REPRESENTATIVE 
Bf EAST-TUMOR SPECIFIC cDNA B4CA1 

TC AGGAGCGGGT AGAGJGGCAC CATTGAGGGG- AT ATTCAAAA AT A^ATJT J, 
TG AT AGTTGGTG AGTTTTTCT.T "TGACGCATGA. GTTATATTGf? ^ AGf ,T|AT;TTJ •. 
CC AATCGCATGG ACATGTTAG.A :CTiTAiTTTCT'-GT^ 
GA TTTGAGAAAT TG5JTNTTAT TATATCAATT TtlGGTATTJ, ; GTT;pA^TTTG , 

GC TTAGTATGTG ACCA 

Jigi 20 
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-o-JY f 
■-JY^ Btl-8 
^JY/B11 



1000 



23 



I SUBSTITUTE SHEET (RULE 26) 



8NSOOCID: <WO 0061753A2.1 > 



25/25 

/ 



Recognition of Tumor Cell Lines by Glone A1 
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i SEQUENCE LISTING 

t 

<110> Corixa Corporation 

i 

<120> COMPOSITIONS AND METHODS FOR THE 
TREATMENT AND -DIAGNOSIS OF BREAST CANCER 



<130> 210X21. 41926PC 

<140> PCT 

<141> 2000-04-07 

<160> 317 

<170> Fas tSEQ- foro Windows Version; 3 v 0; > ; f ^ , y 
<210> 1 

<211> 363 '• ; ' 

<212> DNA 1 
» . ■{ <2:13>',Homo fSapien r I 1 . 

' , M _ v <400> l ' 

ttagagacoc/ aattgggacc taattgggac ccaaatttct caagtggagg gagaajctttt 60 

gacgatttcc accggtatct cctcgtgggt attcagggag ctgcccagaa acctataaac 120 

ttgtctaagg ; cgat1:gaagt cgtccagggg catgatgagt caccaggagt gtttt^agag f>\" 180 

cacctccagg 1 aggcttatcg gatttacacc ccttttgacc tggcagcccc cgaaaatagc 240 

catgctctta atttggcatt tgtggctcag gcagccdcag atagtaaaag gaaactccaa 300 

aaactagagg gattttgctg gaatgaatac cagtcagctt ttagagatag cctaaaaggt 360 

ttt / i ... ^ 363 

<210> 2 / : 

<211> 121 / '■' 

<212> PRT _ .4' ■ ' . ..• ' ; 

<213> Horfio sapfien A v '~"" > J 

<4oo> 2 - : . \.\ ''^rz:^:/. ...; : v.-:;. ... . 

Leu Glu Thr Gin Lteu- Gly Pro, Asn Tip Akp E»ro Asn Phe Ser Ser <3ly 
i i' : 10 1 ' : 15 

Gly Arg Thr Phe Asp Asp Phe Bis - Aircr fTyr Leu Leu Val Gly lie Gin 

20 25 30 

Gly Ala Ala Gin Lys Pro He Asn Leu Ser Lys Ala He Glu Val Val 

35 40 45 

Gin Gly His Asp Glu Ser Pro Gly Val Phe Leu Glu His Leu Gin Glu 

50 55 60 

Ala Tyr Arg He Tyr Thr Pro Phe Asp Leu Ala Ala Pro Glu Asn Ser 
65 70 75 80 

His Ala Leu Asri Leu Ala Phe Val Ala Gin Ala Ala Pro Asp Ser Lys 

85 90 95 

Arg Lys Leu Gin /Lys Leu Glu Gly Phe Cys Trp Asn Glu Tyr Gin Ser 

100/ 105 110 

Ala Phe Arg Asp: Ser Leu Lys Gly Phe 
115 \ " 120 

<210> 3 



BNSDOQD: <WO 0061753A2 t > 



WO,00/61753> • 



<211> lOaO fc . ,i ; . - V 



/ • 



;<213> -Homo. sapien > -j 
<220> 

<221> misc_feature 
<222> (1) .... (1080) 
<223> n « A,T,C or G . v 

<400> 3 

tcttagaatc ttcatacccc gaactcttgg gaaaacttta atcagtcacc tacagtctac 60 

cacccattta ggaggagcaa agctacctca gctcctccgg agccgtttta agatccccca X20 

tcttcaaagc ctaacagatc aagcagctct ccggtgcaca acctgcgccc aggtaaatgc 180 

caaaaaaggt cctaaaccca gcccaggcca ccgtctccaa gaaaactcac caggagaaaa 240 

gtgggaaatt gactttacag aagtaaaacc acaccgggct gggtacaaat accttctagt 300 

actggtagac accttctctg gatggactga agcatttgct accaaaaacg aaactgtcaa 360 

tatggtag^t aagtttttac tcaatgaaat gat£cqt.cga : , cgtgggctgp- ctgttgccat. 420 

•~-£w-*-T*>9!-.'-.;*™i sJrf^;: " svr'-w ^www^^^^i^^ w—^^w^^w*. a wv»^ a vgy Y , ^ 

aaacattcaa, tggaagcjtcc .iattgtgccta tcgaqqcaga gctctgggca agtagaacgc , 540 

atgaactgca ccctaaaaaa, acactcttac aaaattaatc ttaaaaaccg gtgttaattg 600 

tgttagtctCf cttpccttaig. ccctacttag agttaaggtg caccccttac tgggctgggt \ , 660 

tctttacctt^t-^giaaatcat. ntttnggaag- gggqtgqqta tctttnctta, aetaaaaaan 720 

gcccatttgg qaaaaatjttc : ncaactaatt, tntacgtncc tacgtctccc caacaggtan , 780 

aaaaatctaq- tgcecttttc aaggaaqcafc ; eccatccatt cctiiaacajaa , aggcctgccn 840 

ttcttccqqqr ^gttaactat rttttta^ cctgctggaja 900 

aaacpcqqgq gfeccaancpc;,cggccM , . 960 

anggcqqgga. accnttaaan tngt.tccngg : gggt£jnggcc : taaaagncc^/atttggtaaa: r 1020 

cctanaaatt; ttttqttttn taaaaacqaq, nntttnnttt ; 1 1 c ttaaaca aaaccctntt 1080 



-<2X0>-4 r , <; : - ■ — 

<211> 1087: ■■^■l 

ir- <212> DNA r :-. : ;.-r.-v:.- ' -r. , v .-. 

<213> Homo sapien VJ m a^.-vr^.^ - ^ • 
<220> 

<221> misc_feature ( ; 

<222> (1) . . . (1087) 
<223> n » A,T,C or G 

<400> 4 

tctagagctg cgcctggatc ccgccacagt gaggagacct gaagaccaga gaaaacacag 60 

caagtaggcc ctttaaacta ctcacctgtg ttgtcttcta atttattctg ttttattttg 120 

tttccatcat tttaaggggt taaaatcatc ttgttcagac ctcagcatat aaaatgaccc 180 

atctgtagac ctcaggctcc aaccataccc caagagttgt ctggttttgt ttaaattact 240 

gccaggtttc agctgcagat atccctggaa ggaatattcc agattccctg agtagtttcc 300 

aggttaaaat cctataggct ? tqttctgttt tgaggaagag, ttcctgtcag agaaaaacat : 360 

gat££tggat..< ttttaacttt aatgcttgtg aaacgctata aaaaaaattt tctaccccta - -. 420 

gctttaaagt. actgttagtg agaaattaaa attccttcag gaggattaaa ctgccat^ttc .> 480 

agt tacccta at t ccaaatg : ttttgg,tggt ; tagaatcttc ttftaatgttc ttgaagaagt: ;.* 54 0 

gttttatatt : ttcccatcna:*gataaattct* ctcncncctt nnttttnfcnt ctnnttttt* . . :: 600 

aaaacggant. cttgctccgt tgtqgangct gggaattttn -ttttggcd^a tctccgctnc 660 

cttgcaauaa tnctgcatcc -qaaaatfc&cc nccttt-ttcc qacctqcacc ccoaggaatt 720 

acctggaatt anaggcqccc necccccccg :cggctaattt gtttttgttt ttagtaaaaa 780 

acgggtttcc tgttttagtt aggatggcce ewntctgacc ccntnatcnt ccccctcngc 840 

cctcnaatnt tnggnixtang. gcttaccccc cccngmigtt tttcctccat tnaaattttc ; 900 



tntggantct tgaatnncgg gttttccctt ttaaaccnat tttttttttn ; nnriceeccan 960 

ttttncctcc cccntntnta angggggttt cccaanccgg gtccncqccc angtccccaa 1020 

tttttctccc cccccctctt ttttctttnc cccaaaantc ct^tct*tttc ; ctiinaaatat 1080 

cnantnt ) 1087 



<210> 
<211> 
<212> 
<213> 



5 

1010 

DNA 

Homo 



sapien 



<220> — : 

<22l>Vmisc_f eature 1 
<222* (1) • : . {1010) 
<223> n » : A, : T,C or Q 



'-•<400>\5 '• ■■ "'i >. : '°'*v; 

tctagaccaa c .gaaatgOT^g gattttagag- tgacfegatga' 
agtaaacatt c t ccacagt t tatgcaaaaa gtaacaaaac 
aggtaacaca catactatct^ cccaaatacc- tacccacaa^ 
aggatcactg gctctaatca" cca tga'catg aggtcacca'e- 
aga cagaa tg . 1 1 u cc^a-c tec tya e c avty- tg tggg a ay a 1 
gggggcctgb ' ntcana^ 
naaeccacca ; tcc6cacan 

t ttnggggati acnt$<jggala* ggtacocdat • ttctit tdfkccv 
ccctttgccc tga^tcnent gggectttte- fcctttttcdit 
aatgtccccn gaaccctctc cntrictgdcc^ aaaacctacc 
ttcttggtgt ; tncttttcaa* ag#triacctt£ hcctgfctcari. 
ntathntggn cccrana"aaaa , nhnatcrincc 'cfiaattgccc 
nctgggggaa accctttaaa tttccccctt ggccggcccc 
aggcaggngg ttcttcccga acttccaatt ncaacagccn 
ttcctaaaat taaaaaatan ccggttnngg nnggectett 
aaantcctta ccccnaaaaa ggttgcttag cccccngtcc 
aaccttttcn aaaaaaggaa tataantttn ccactccttn 



tttctctiat<^ 
cactgeatjat 
etcaacaattt 
caaaccatca' 
"ayca^cgaac 
ncctttiiaac. 
e<atett<Jtgg* 
cencnariaaa- 
tttgggttgt 
taaattnetc 
hcccxiacnAa : 
gaattggttn 
cctttttt-cc 
tgcccattgn 
tcccctcchg 
ccactccccc 
gttctcttec 



atcfc#cagtt " 
gacaaacact- 



agegctaaac 
t Cacucacuy - ' ' 
eggaacgaat 
cctcmtritnc : 
acccon^tgg - £ 
ttaaattccc 
nfctangnntt' ' 
aatttnttqcv 
gStttttcct- 
cccctttnga 
tgaaaccctt 
gngggnngng 
nggaaaaatn 



60 
120 
180 
240 

"* #\ A 

J w 

360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1010 



<210> 6 1 

<211> 950 

<212> DNA 

<213> Homo sapien 



<220> 

<221> miiscjfeature - 
<22S> "<1) v. .1950) " 
<223> h ** : A, T, C or G 



- <400> 6 ^ . 
tctagagctc gtjggccgoga 
gctcactgca 1 atctctgccc^ 
ctgggattac* aggcgtgcaa: 
gttttcccttf^ gtt^ccanii 
nganctenna dtgc£tjggga- 
tnntccttnc tcnryijinilhn 1 
cnnnccncnt riccc^ranntl 
ccnntacntc ntmnhcimnt 
ntnnnnnnct cennnnntctr^ 
cfcnrtfcfctnnn cnncnnntcc 



gctctaa'tac 
feeggggtcatf 
caCcacaccc 
atggtctcxia 
tnnccgnnnn 
cnntcnntcc 
tencntnenn 
ccntctntnn. 
cixtcncnncn 
ntnecntten 



gactcactat 

gcgattctcc- 

ggctaatttt 

acccctgacc- 

rinncctcccn 

uncttctcnc 

tnteennenn 

cctcnncnnt 

tocctcaantxi 

sintcenntnn 



agggcgtcjga 1 

tgcctcagcc: 

gtatttttaa 

tenngtgate 

nenennnnnn 

ennntnttnt 

nritcnncnnn 

cue tnenent 

nccncncccc 

ennent: cncn ■ 



ctcgatctca 
ttccaagtag 
tagagatggef 
cccccncccn 
nenenn fcccax 
cm n enncenn 

tntctcctch 

sancattntfce' 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
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Y 

H er e r\ 

ccnccnntt c cttncncntn nnntntcnnn . cncntcnntc ntt tnct cct . nimtcccnnc ; , u H . 6 o o 

tcnnttcncc "ot ctctcncccn nntnnntnti^ nnn cn t ccnc -.^ .- . r 720 

tntCTaittcfntcnntncht ;: tnc1mtcnnc c hnciiiitncna tnccntntnti ct nnn tcncn ;; ■ 780 

tcncntntcn qcqat centtn r c tnt ctcctri tntccttccc c tcncctnqt - cnttcnpcnc ; 840 

ccnntntntn . "tocnpqaii.t .nct^cnnc cntcntttcn tctctnctim^imntnricctg ; 900 

imccoatncc^ctaantncnc^ nctnntaccn tnctnctccn tcttccttcc r : . 950 

<210j> 7 ; ^ r - v - .;. ■ ,, [. ■ - : . • ■:. : v:r[ 

7^2XX^iliB^7}7 '.; ;.--r ; ■ : ! " r 

: . <Z20> t ^ * s .s \. : a. ■.■■*; ■ 

" <221> misc_feature * 7 , ■ • 

<222> (1)..*{1086) 

<223> n « A,T,C or G ^ 

<400> 7 ; / 

tctagagctc gcggccgcga gptcaattaa ccctcactaa agggagtcga' ctcgatcaga 60 

ctgttactgt gtctatgtag a^agaagtag acataagaga ttccattttg ttctgtacta 120 

agaaaaattc ttctgccttg agatgctgtt aatctgtaac cctagcccca accctgtgct 180 

cacagagaca tgtgctgtgt tgactcaagg ttcaatggat ttagggctat gctttgttaa 240 

aaaagtgctt gaagataata tgcttgttaa aagtcatcac cattctctaa - tctcaagtac 300 

ccagggacac aatacactgc ggaaggccgc agggacctct; gtctaggaaa : gccaggtatt 360 

gtccaagatt tctccccatg tgatagcctg agatatggcc tcatgggaag ggtaagfacct 420 

gactgtcccc cagcccgaca tcccccagcc cgacatcccc cagcccgaca cccgaaaagg 480 

gtctgt^tg ■ aggaagatta nta 540 

ctctgt- ctcc? ^gct^rg^cqc r tg^gq^ata^ v ,aatgtct t^g • tgt taaaccc gaatgt^tgt 600 

■ tctac:t£ac%. 1 sagaat^gga,;g . .. 

• atactgdtct~i^^ ^ : 72 <> 

7 ttaactttttjatgaimcaa% ,; cgaacptct? pccctatt$n 780 

cctattggcc tgcccatcjoc tncgagggaa 840 

, tccaaaacnt fttjtcc^^ tttcctcccc/r 900 

aacntgtpcqvgg^tcc^ gtntgapggn 960 

'v gccccctca^attataa^ gnttcc?ggtg / . 1020 

cggctggcot tgaggtcccc cctncaccqc jaatttggaan cengtttttt ttattgcccn-v. ; 1080 

':."777' \ 7*'' — - . . ,^.^1086 



ntcccc 



<210> 8 

<211> XXllj ■: : i 

<212> DNA V r >;■ : : 
<213>; s ppm§ sapien ; 



- ; <220>„ - : 'v.:- 

:i <221> r misc^f eat\jir„e • v - : m ^ .>■>;; n 
<222> (1) . . . (1177) 
<223> n e A r T,C or G 

<400> 8 



nccntttaga tgttgacaan ntaaacaagc ngctcaggca gctgaaaaaa ; gccactgata 60 

aagcatcctg gagtatcaga gtttactgtt agatcagcct cafcttgac^t .ccccUcccac 120 

atggtgttta aatccagcta cactacttcc tgactcaaac tccactattc ctgttcsatga 180 

ctgtcaggaa ctgttggaaa ctactgaaac tggccgacct g^tcttcaaa atgtgcccct 240 

aggaaaggtg gatgcqaccg tg^tcacags . cagtaqcncfQ ttcctcgaga agggactacg . 300 

aggggccggt. gc^nctgtta ceciaggagac ^. tnatgtgttg tgggctcagg ctttaccanc 360 



aaacacctca ncncnnaagg qtgaattgat cgccctcatet^caSg^ 
gggaEattaa cgttapcact gacagcaggt acgcdettgd "tactg^c^ 

; ccatdfcacca ggagcgtggg ctactcactc ggcaggfiggd :i fcgth^ 540 

catcaaaagg aaaacnnggc jtgttgcccgt • ggtaaccsu^ r 600 

gatgctgfcgt tgactttcac/ tcncncctct taaactt:gct r) ^cTCacantc 660 

accagatctg cctgacaatcJ cccatactca- aasteaa^a^ 1 720 

accaataaaa acggggangg tnggtnganc nncctgaccc aaaaataatg gatcccccgg 780 

gctgcaggaa ttcaattcan ccfctatcnat acccccaacn nggngggggg g^cdrigtricc 840 

cattncccct ntattnattc tttnnccccc cccccggcnt cctttttnaai -ctcStgstakg 900 

ggaaaacctg ncttaccaan ttatcncctg gaccntcccc ttccncggtn *$nttanaaaa 960 

aaaagcccnc antcccntcc naaatttgca cngaaaggna aggaitt^aa' cdtttatttt 1020 

ttnntccttt antttgtmm ccccctttta cccaggcgaa cngccatcnt ttaanaaaaa 1080 

aaanagaang tttatttttc cttngaacca tcccaatana aancacccgc ngg^gfc'acgg 1140 

ggnggnaggc cnctcacccc ctttntgtag gngggnc . v:^.v\ s; ! - t -. j 1177 

UV'U' . . . U J nZu> v 
<210> 9 "* ri -'..'a t /f r r; " 

<211> 1146 

<212> DNA V : v * * •■» 

<2l3> Homo'-sdpien- * .„vjr:-:.; ^'^P-^^'V 0 

■ <220> • - £■ ? ^y^r;-:.* f:^^o«'j'.-;:^J i*£ 

; <222>* miec^teature Jn .v-*- : ; ■■"*.■■*■'■''--•'{.-„- ^r- ; 't^^Y*-'t'; *-^"/""' : 

<222*'(1)K j (1146) -3 r : i- r -:U^:^M 

' - <223>^« f Ay^C-'orVG-- ;:: ' : -^^Vv^ ^r- -#yv: ^^.s-^ ^^^^^o 

; -" !> * . T«400>-9' ' '■ t-V- .■;"*.^.fe-:.-;p^ or. ^ .r. . i^£.ro: cx;/, ;■ :.; -;:<J y. , ; , ;>.i;:: 

— nccnhttniit : gatgttgtct " ttttggcctic* Edtttggata ct ttdcctct? ^ cttcagag^t v ' * ^ 60 
gaaaagggtc aa&aggagct gfctgacagtcVv^ 

agactccatc agtgaggfcca aa§cdt:gg3g^^ 180 
- ■ ' ccaattatac aagtca£aa§ tagaaagaa^ ^t&agc&t'-'" ? 240 

catcacccag -agggacfctgt gcctctctea*'gt§gea^tag ' a^ggctact^tcctc^tfaci? - : 300 

acggttgcaa :ccaagag#ea ! at^ 360 

gggatgaccc taagggagta ^ 420 

cctcEtcifetc 'agagagaagc agtacagggd-^ 480 

: : acacggtctg^gctcaggaag accttggaag^tteSaaeta^^ 1? 540 

atggSJagggg tgctcctgac caaactcage'ea£t§a£caa tgfetagg^laat . actgatcagg ^ - 600 

■ ' gaagccggga atttcattaa caacccgcca cacagcttga acattgtgag gttcagtgab : ; 660 

ccttcaaggg gccactccac tccaactttg gccattctac tttgcnaaat ttccaaaact 720 

tcctttttta aggccgaatc cntantccct naaaaacnaa aaaaaatctg cncctattct 780 

ggaaaaggcc cancccttac caggctggaa gaaattttnc cttttttttt tittt'tgaagg 840 

cntttnttaa attgaacctn aattcncccc cccaaaaaaa aacccnccng gggggcggat 900 

ttccaaaaac naattccctt accaaaaaac aaaaacccnc ccttnttccc ttcciiccctn 960 

ttcttttaat tagggagaga tnaagccccc caatttccng gnctngatnn gtttcccccc 1020 

cccccatttt ccnaaacttt ttcccancaia ggaanccncc ctttttttng gtcngattna 108O 

ncaaccttcc aaaccatttt tccnnaaaaa ntttgntngg ngg^aaaaan acctxintttt 1140 

atagan (?v; ; , X146 

<210> 10 1 

<211> 545 no:- 

'<212> DNA / \ '■ V -::'.f.. . -'f \ ... y;, 1,^. ■ 

• " <213> Hbmp sapieri 1 '-- <* ^ r": :: - •>'-.; . : \-r : . : 

: ; " : <400>.;10 V« 'v ' - ^-v- • ... ( : : • 

cttcattggg tacggfgcccc 'Ctcgaggtcg acggtatega td^gcttgat atcgaattcc 1 ■ 60 
tgcagcccgg. gggatccact r :agttctaga^ tcagga^igaa ca^ccaacct' tcctgatttt - 120 - 
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tattggctct gagttctgag gccagttttc ttcttctgtt gagtatgcgg vgattgtcagg 180 

cagatctggc . tgtggaaagg agactgtggg cagcaagttt agaggcgtgajfctgaaagtca 240 
cactgcatct tgagctgctg aatcagcttt ctggttacca cgggcaac'ag/ ccgtgttttc . 300 

cttttgatgt cctttacagt ggattacagc cacctgctga ggtgagtagd ccacgctcct 360 

ggtagatggc tccacgtaca tgcacagtag caaaggcgta cctgctgtca ^tgttaacgt 420 

taatatcctt accccatcgg agagcctgag tgagggcgat eaattcagec cttttgtgct 480 

gaggtgtttg ctggttaagc cctgaaccca caacacatct gtctccatgg taacagctgc 540 

accgg 545 



<210>:aio S ..*.-:/>>.; *'I — . =ir. ?; a<- • ■ 

<400> 11 :;: lr ?-:.-:;";':w:'.. .n - ■ 'i.-; 1 ; 



tctcctaggc tgggcacagt?:ggctcatacc tgtaatcctg accgtttcag aggctcaggt .: 60 

ggggggatcg cttgagccca agatttcaag: actagtctgg gtaacatagt 'gagaccctat - 120 

ctctacgaaa aaataaaaaa atgagcctgg tgtagtggca cacaccagct gaggagggag . 180 

aatcgagcct aggaga ' x96 



<210> 12 

<211> 388 

<212> DNA 

<213> Homo sapien 

<220> - • ..;/>, v. 

<221> misc_feature . » :• ' 

<222> (1)'. . ..(38-8)' - v 

<223> n = A,T,C or G 

<400> 12 r v~^-.>"'^::-; jmv:; ■«■•-:*■ ^: :■:-./-- v ■ ■■ :. 
-tctcctaggc ttgggggetc tgactagaaa tfecaaggaac ctgggattca* agtccaactg 60 
\ itgacaecaac ttacactgtg ghetccaata aactgcttct ttcctattcc ctctctatta 120 
aataaaataa ggaaaacgat ^'gtctgtgtats "e^ccaagtca gntatcctaa aaggagatac : 180 
'taagtgacat taaatatcag ^aatgtaaaae ctg^gaacca ggttcccagc ctgggattaa : 240 
: actgacagca agaagactga acagtactae -tgtgaaaagci ccgaagnggc aatatgtfcca- ^ 300 
:*ctctaccgtt gaagfgatggc r tgggagaatg :a^ttgctctgt: cccccagtcc* caagctcact 360 
tactatacct cctttatagc ctaggagfa " ? = i ■ 388 

<210> 13 . ; 

<211> 337 

<212> DNA 

<213> Homo sapien 



<400> 13 • .v: ' . 

tagtagttgc ctataatcat gtttctcatt attttcacat tttattaacc aatttctgtt 60 

taccctgaaa aatatgaggg aaatatatga aacagggagg caat<jttcag ataattgatc 120 

acaagatatg atttctacat cagatgctct ttcctttcct gttt^atttdc -tttttatttc 180 

ggttgtgggg tcgaatgtaa tagctttgtt tcaagagaga gtttjtggcag tttctgtagc 240 

ttctgacact gctcatgtct ccaggcatct atfctgcactt taggaggtgt cgtgggagac 300 

tgagaggtct atttttfccca tatttgggca actacta ' 337 



<210> 14 - : < i : 

<211>-571 .i.-'- .. r,^i>^:,~: ' ? . r,. ■ ., 

<212>"DNA ■■/■*■?.'...■■:■.■.: 



;x213> Homo sapien r? . ,.i -^r^'yy:-. ' '-r 

^.<220>.-/.v. v s ' "m ;. - :;^':-si):J:^ y::1 p;; ^ 

.i<22a>-.nd3C^featuxie "\ ' r ' r j :;;> ' :ri .>:•■•.:■ V -'""* - 

<222>: (3.) . (571)] ; * ' r^: r .v.-jv.w >o*.w :r, ^"'.^'Ci 

•<223> n = A,T;C <4r :G £. J t-^-' ^-^/.v r^^r*.v>:;^?c * : J-:. 



<400> 14 

tagtagttgc catacagtgc ctttccattt atttaacccc cacctgaacg gcataaactg 60 
agtgttcagc tggtgttttt tactgtaaac aataaggaga ctttgctctt cartttaaacc 120 
aaaatcatat ttcatatttt acgctcgagg gtttttaccg gttccttttt acactcctta 180 
aaacagtttt taagtcgttt ggaacaagat attttttctt tcctggcagc tfcttaacatt 240 
atagcaaatt tgtgtctggg ggactgctgg tcactgtttc tcacagtitgc ^aaatcstaggc 300 
atttgcaacc aagaaaaaaa aatttttttg ttttatttga aactggaccg gataaacggt 360 
gtttggagcg gctgctgtat atagttttaa atggtttatt gcacctcctt aagttgcact. 420 
tatgtgggggjggggnttttg ?natagaaagt ntttemtea^uaiiagtc^cag ;OTactt>tta^ ; L : : .480 
i cttttggnna ctgagct:aaa:;aagggctgnt tttcgggtgg:gggGagatgaraggctcaoag > • q.?'»*540 
gaggccttfcc tcttagaggg' gggaactnct a ^, * ^cV^" 1 * eurro; y 571 

<210> 15 

<211> 548 - f , .;;.;;."> 

<212> D«A 

<213> Homo sapien c-yy <S i ( ;^ 

<220> 

<221> misc_feature *j;v- 

<222> (1) . . . (548) ,. -■■ , j.*;: 

<223> n = A,T,C or G ,7, 

<400> 15 

tatatattta ataacttaaa tatattttga tcacccactg gggtgataag acaatagata 60 
taaaagtatt tccaaaaagc^ataaaaGcaa^agtatcatacjcaaaccaaat rtc^toaotgot ■.:>-. .120 

. tcccccacce gcactgaaac .ttcaccttctpaactgtotacjr.cta^ccaaat ttctjacccttc*. , : ;180 
aagtctttgg tgcgtgctca:? ctactcttttr fct^tttftttt Jttfc?ttttgg« agatggagtc « ; ^240 

,tggctgtgca gcccaggggt ggagtacaatT.vggcacaacct;;;cagctc5Lctg na^cctccgc . >> > : 300 
ctcccaggtt catgagattc rtcctgnttca^gcottoccag tagQtgggacr>tacaggtgtg \~ -■; .360 

; catcaccatg cctggnfca^t ct^ttttngb-tttengggtag ^jfafcggcfggt: fcttacatgtt,, . 420 
ggccaggntg gtntcgaact cctgacctca agtgatcoaxz ccacctcagg ctcccaaagt 480 
gctaggatta cagacatgag ccactgngcc cagiicctggt gcatgctcac ttctctaggc 540 
aactacta 548 

"f < .1 .. 

<210> 16 ( ^' r 

<211> 638 V ;i ■. ol - .■ ->:^ ' 

<212> DNA 

<213> Homo sapien 0 



:f.J 



,<:220> y; .-. (i .-:^.-.fTj..; > ,. v ,, :?jT ;j - 
<;22l> imisd^f eature; 

<222>v,(l) : ; ....{638); , • y— r _y -J ..'V. ' T. 

Y<223> n « '^ f T f Cr;Or^G ^ /"^.-n 

; r/ . ■ .'. . v .. ..... 

<400> 16 ' i 

ttccgttatg cacat^caga atattctatc ggtacttcag ctattactca ttttgatggc 60 
gcaatccgag cctatcctca agatgagtat ttagaaagaa ttgatttagc gatagaccaa 120 
gctggtaagc actctgacta cacgaaattg ttcagatgtg atggatttat gacagttgat 180 
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ctttggaaga gattattaag tgattatttt aaagggaatc cattaattcc. agaatatctt 240 

ggtttagctc aagatgatat agaaatagaa cagaaagaga ctacaaat^a agatgtatca 300 

ccaactgata ttgaagagcc tatagtagaa aatgaattag ctgcatttat tagcctt : aca 360 

catagcgatt ttcctgatga atcttatatt cagccatcga catagcafcta cctgatgggc 420 

aaccttacga ataatagaaa ctgggtgcgg ggctattgat gaattcatcc ncagtaaatt 480 

tggatatnac aaaatataac tcgattgcat ttggatgatg gaatactaa'a tctggcaaaa 540 

gtaacttfcgg 1 agctaotagt aacctctett * tttgagatgc aaaattttct tttagggttt 600 

cttattctct lactttacgga tattggagca taacggga' 638 

<2io> 17 :;. r o.r.,..,- • ;■ ;■ 

<211> 286 v.* , - 

<212> DMA 
<213> Homo sapien 



<400> 17 

actgatggat gtcgccggag gcgaggggcc ttatctgatg ctcjggctgcc tgttcgtgat 60 

gtgcgcggcg attgggctgt ttatctcaaa caccgccacg gcggtgctga . tggcgcctat 120 

tgccttagcg gcggcgaagt caatgggcgt ctcaccctat ccttttgcca tggtggtggc 180 

gatggcggct tcggcggcgt ttatgacccc ggtctcctcg ccggttaaca ccctggtgct 240 

tggccctggc aagtactcat ttagcgattt tgtcaaaata ggcgtg 286 

<210> 18 

<211> 262 < • 

• :l l<2X2>>DNA r j. ; •::•:•.••-;> ■ >■ - ; . 

- <213V ^bmo f 8apieii 1 \. ■ • y • . 

<220> ■ ■ : '■ - "-• 

<221> misc — feature 
<222> (1) . ♦ . (262) 
<223> n « A,T,C or G 



<400> 18 — ' 

tcggtcatag cagccccttc ttctcaattt catctgtcac taccctggtg tagtatctca 60 

tagccttaca tttttatagc ctcctccctg gtctgtcttt tgattttcct gcctgtaatc 120 

catatcacac ataactgcaa gtaaacattt ctaaagtgtg gttatgctca tgtcactcct 180 

gtgncaagaa atagtttcca ttaccgtctt aataaaattc ggatttgttc tttnctattn 240 

tcactcttca cctatgaccg aa 262 

<210> 19 

<2li> 261 :V-'" - , „-';•:-■ r> 

<2i2> dna i ' ' •* * ,: '•' - v: - -: f * . 

: <213> Homo sapien ".^'V-' 

<400> 19 v. ••• .. - : . - A :>•■•:■,..■■. ■ 

tcggtcatag caaagccagt ggtttgagct ctctactgtg taaactccta aaccaaggcc 60 

atttatgata aatggtggca ggatttttat tataaacatg tacccatgca aatttcctat 120 

aactctgaga tatattcttc tacatttaaa caataaaaat aatctatttt taaaagccta 160 

atttgcgtag ttaggtaaga gtgtttaatg agagggtata ag^tataaat caccagtcaa 240 

cgtttctctg cctatgaccg a ( 261 

<210> 20 * 

<211> 294 r — ' ' ; 

<212> DNA i ' 

<213> Homo sapien 



;fj ;^221> miscJE.eature 
^<?22>.(1) . . ! (294) 
^223^, n = A>T,.C or G 



<400> 20 



J 



tacaacgagg cgacgtcggt aaaat<?ggac :atgaagcc^^ : - 60 

cgataggcgc cggccagcca gcggaacggt> : .>tg^cggat^ .120 

tcggactgag tatgaatctt gttgtgaaaa tactcgccgc cttcgttcga cgacgtcgcg 180 

tcgaaatctt cganctcctt acgatcgaag tcttcgtggg cgacgatcgc ggtcagttcc 240 

gccccaccga aatcatggtt gagccggatg ctgnccccga agncctcgtt ;fcgtn- r ^ 294 



<210> 21 
<211> 208 
<212> DNA 
<213> : Hpmo sapien 

<221;> misc_feature 
<222> (1) • . . (208)* , 
<223> n » A.T.C or G 

<400> 21 



ttggtaaagg gcatggacgc agacgcctga cgtttggctg aaaatctttc ,£ktgatotcgt 

atcaatgaat aggaaaattc ccaaagaggg aatgtcctgt tgctcgccag, .tbtttJ^tgtt 

gttctcatgg anaaggcaan gagctcttca gactattggn attntcgttc ggtcttctgc 

caactagtcg ncttgcnang atcttcat V:V. 



60 
120 
180 
208 



<210> 22 

<211> 287 

<212> DNA 

<213> Homo sapien 



<220> _ -y-i-i^ 

• 5Z21> misc^feature •.. J ..v-:t;s.5&j^ Jw 

t <;?22> (1) ,7. (287).., v, : ^ : \ lE c ito-;--:: • 

<223> n n A,T,C or G 



<400> 22 , v ; 

nccnttgagc tgagtgattg agatntgtaa tggttgtaag ggtgattcag gcgga£tagg 60 

gtggcgggtc acccggcagt gggtctcccg acaggccagc aggatttggg gcaggtacgg 120 

ngtgcgcatc gctcgactat atgctatggc aggcgagccg tggaaggngg atcaggtcac 180 

ggcgctggag ctttccacgg tccatgnatt gngatggctg ttctaggcgg ctgttgccaa 240 

gcgtgatggt acgctggctg gagcattgat ttctggtgcc aaggtgg ,;■ .. . 287 



<2i0> 23 

<211> 204 - v. : . 

<213> Homo, sapien 

i 



V: 



<220> 

<221> miscffeature 
<222> (1) . L (204) 
<223> n n A f i*P,C or G 
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; ; <400>23*- . ■ ■; .: : ■ )-'* 

• ttgggtaaag, ggagcaaggai ■ gaaggcatgg, agaggctcan . gctggtccpg ^gcctacgacfe. , 
gggccaagct; gtcgccgggg atggtggaga actgaagcgg gacctcctccj "■ aggtcctccg^ ^ 
ncgttacttc nccgtccagg aggagggtct ttccgtggtc tnggaggagc ggggggagaa,, . 
gatnctcctc atggtcnaca tccc 

<2X0> 24 
. <2XX> 264 
<2X2> DNA 
<213> Homo sapien 

<220> 

:<22;a^:^s^fiea^uire- . 
r <222> ? (X)> .v(264) r -:, ; r r ,-* ■ ^ • 

• ; <223>;:n A, T>:C;rOr;> G , <. .:.■■■■■»..■ ■ „ / ..■ o t.v * : 

<40p>, ; 24 : ^,^j.',,v. ..... . ■ • \ ,-, . 

tggattggfec aggagcgggtvagagtggcac cattgagggg jatattcaaaa,, atattatttt 
gtcctaaatg- atagttgctg agtittttqtt; tgacccatga gttatattgg 1 agtttatttt 
ttaactttcc aatcgqa^gg^.acatgttaga cttattttct gttaatgatt nctattttta 
ttaaattgga tttgagaaat" tggttnttat tatatcaatt tttggtattt gttgagtttg 
acattatagc ttagtatgtg acca 

<210> 25 
<2XX> 376 

<2X2> DNA . 
<2X3> Homo sapien 

<220> , • •. • • 

<22X> misc_feature r . . , / . ? :; 

<222> (1) , ♦ . (376) 
<223> n « A,T,C or G 

. <400> 35 ^ •^■ry.M'iZ « ^- .■>.; - r r\ 1 " * ' " /-^v. :• 

ttacaacgag gggaaactcc gtctctacaaxa^attaaaaa attagcc^gg tgtggtggtgr 

tgcacccgpat atcqcageta cttgggag nat:gtgggag 

gt caaggt tg catgagfccat gattgtgcca jc|grca<? fccca gcc tggg tga cagaccgaga 
ccctgcctca anaganaang aataggaagt tcagaaatcn tggntgtggn gcccagcaat 

,ctgcatctat ncaacccctg caggcaangc t;ga$geagcc fcangttcaag agctgctgtt 

tctggaggca gcagttnggg cttccatcca gtatcacggc cacactcgca cnagcca^qt * 
gtcctccgtn tgtnac 

<210> 26 
<21X> 372 
<2X2> DNA 
<2X3> Homo sapien 

<220> 

<22X> misc_ feature 
<222> U) ... (372) 
<223> n o A,T,C or G 

- <40G> ,26 

ttacaacgag, gggaaactcc gtctcfcacaa aaattaaaaa, attagccagg tgtggtggtg^ 
; tgcacctgta atcccagcta cttgggcggc tgagacacaa gaaccaccta aatgtgggag 



i 

c 



ggtcaaggtt gcatgagtca tgatcgcgcc actgcactcc agcctgggtg acagaetgag 180 
accctgcctc aaaagaaaaa gaataggaag ttcagaaacc v ctgggtgt;gg^h§cccagbaa '.^ '240 
tctgcattffca aacaatccct £caggcaatg ctgatgca^^^ .300 
tctggaggca gnag'taaggg grttccatcca gcatcacg^vcaacact^i^ 360 
tcctcgttgg ta j { -r^;:* ,372 

i 

<210> 27 
<211> 477 
<2X2> DNA 
<213> Homo sapien 

<400> 27 

ttctgtccac atctacaagt tttatttatt ttgtgggttt tcagg§t$ac/fcaSgtt:%ttc 60 

cctacattga aaagagaagt tgctaaaagg tgcacaggaa atcatttt'tt taagtgaSata 120 

tgataatatg ggtccgtgct taatacaact gagacatatt tgttdtCtgt - tttttta'gag 180 

tcacctctta aagtccaatc ccacaatggt gaaaaaaaaa tagaaagtat ttgttctacc 240 

tttaaggaga ctgcagggat tctccttgaa aacggagtat ggaatcaatc tfcaaataaat 300 

atgaaattgg ttggtcttcrt gggdfcaagaa f atftire 

gacttttttt gggaaaaaat agtcgaaaat -gt<^att#gg : fcccatefaa~&t' acatgttact 420 

attaaaiagat atttaaagac aaattctttc agagctctaa 'gattggitgt^' ^acagaa 1 - > ' : *477 

<210> 28 ;V - ■"• p-;^:/..'.v»''-; ::-v^::-ir.:-:J 

<211> 438 
<212> DNA 
<213> Homo sapien 

<220> 

<22l> misc_feature 
<222> (1) . (438) 
<223> n o A,T,C or G 

<400> 28 

tctncaacct cttgantgtc aaaaaccttn taggctatct ctaaaagctg actggtattc 60 

attccagcaa aatccctcta gtttttggag tttcctttta ctatctgggg ctgcctgagc 120 

cacaaatgcc- aaattaagag catggctatt^tifccgggggcfc giacaggtcaa aaggggtgta 180 

aatccgataa gcdtcctgga ggtgc€c£aa ; &a^ae££GtfVgg ; ^actb^ ':: 240 

- gacgacttoa atcgncttag acaagtttafe^^gttfe^tgg gdagcfcbccli, gaatacccac — 300 

" gaggagatac cggtggaaat cgtca£aa£t tctecctcca .cttgagaaat- ttgggfcceea 360 

' attaggtdcc aattggcjtct ctaatcacta ..tfccdtc't&gc ttcctcctcc ggncta'ttgg 420 

ttgatgtgkg gttgaaga- ' ^'v>.- j;^ ^ ,,-v . .;• : :;438 

<210> 29 

<211> 620 

<212> DNA 

<213> Homo sapien 

<220> 

<22l> raisb_feature 

<222> (1) ,7. (620) ^ 
<223> n e A,T,C or G .,'<•■ 

<400> 29 f 

aagagggtac cagccccaag ccttgacaac ttccataggg tgtcaagcct gtgggtgcac 60 

:r agaagtcaaa aattgagttt tgggatcctc agcctagatt tcagaggata taaagaaaca 4 120 

cctaacacct agatattcag acaaaagttt acfcacagggch tgaagctfctc acgga&aacc ' -180 
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tctactagga aagtacagaa gagaaatgtg ggtttggagc ccccaaacag aatcccctct 240 

agaacactgc ctaatgaaac tgtgagaaga tggccactgt catccagaca ftycagaatgat; 300 

agacccacca aaaacttatg ccatattgcc tataaaacct acagacactc /aatgccagcc 360 

ccatgaaaaa aaaactgaga agaagactgt nccctacaat gccaccggag/ cagaacltgcc 420 

ccaggccatg gaagcacagc tcttatatca atgtgacctg gatgttgaga catggaatcc 480 

nangaaatcn ttttaanact tccacggttn aatgactgcc ctattanatt bngaacttan 540 

atccnggcct gtgacctctt tgctttggcc, attccccctt tttggaat;^g c|tnt;tt!t:ttt. 600 

cccatgcetg ,tn<?cctctta ; . i/] . ,« s , \ "... ' \ r , '. ^ 0 ,,- 620 

/'< : <2io>Jso-.^ ' : l :.. ' , ' /. '" 

• <2li>^£00'^ ''tr.' ' v. \ \: ■ """.V"' , . I.' 

<400> 30 

tfcacaaegag ggggtcaatg fccafcaaatgt cacaataaaa caatctcttc tttttttttt. 60 

tttttttttt tttttttttt tttttttttt tttttttttt * ioo 

<2io> 31 ... .;. ., ,. _ y 

<211> 762 
<212> DNA 

<2;p> jaorao sapien ; ., . . .- v r 

w <a2o>^. : : : . ; ^ ' , ,v; * ^ r .. ..... .^ ( ..,. ; . . ' , . . . 

' ; ..; <22^> r misc_feature r . - v <- : . . ; . : 

\. <222>vU)^. ^(762) rjj . _ y. ' ^ , Z''AX-\l.'^ v'r- 

. <4Q0> ii',' ; ' /r.v." : :: i v^," 'J • '* !; ~' ~ -v*.", ^ - , ! " ..' 

; . tagtctatgc gccggac^ga gcagaattiaa attggaagtt gccptccgga^ntttctaccc 60 

acactcttcc tgaaaagaga aagaaaaga^ gcaggaaaga ggttaggatt tcattttcaa , j; 120 

vgagtcagcta attaggagag cagagtttag acagcagtag gcaccccatg atacaaacca 180 

tggacaaagt ccctgtttag taactgccag acatgatcct gctcaggttt tgaaatctct 240 

ctgcccataa aagatggaga gcaggagtgc catccacatc aacacgtgtc caagaaagag 300 

tctcagggag acaagggtat caaaaaacaa gattcttaat gggaaggaaa tpaaaccaaa 360 

aaattagatt tttctctaca tatatataat atacagatat ttaacacatt attccagagg 420 

tggctccagt ccttggggct tgagagatgg tgaaaacttt tgttccacat taacttctgc 480 

tctcaaattc tgaagtatat cagaatggga caggcaatgt tttgctccac actggggcac 540 

agacccaaat ggttctgtgc ccgaagaaga gaagcccgaa agacatgaag gatgcttaag 600 

; OTOTgttggg aaagccaaat t^ggl^antajtc ^tttcctcct: gcctgtgttc cngaagtptc ' . - 660 

cnctgaagga attcttaaaa ccctttgtga ggaaatgccc ccttaccatg acaantggtc - ■ 720 

ccattgcttt tagggngatg gaaacaccaa gggtt^ttgat cc - : - r - r 7S2 

<?xo> 32^ l '" : -i-V. ...^1., ../ f " ... . f y.. V' 

; <211> ,276 : : , . _;JV Z:^'- ' : -'Z,l * . '"Z : J. V . \:\ ' ' 

<2X3 < >'Homo sapien , 5 ^ , . . \ '.; ... .. ;.' . 



<400> 32 



tagtctatgc gtgtattaac ctcccctccc tcagtaacaa ccaaagaggc : aggagcfcgtt 60 

attaccaacc ccattttaca gatgcatcaa taatgacaga gaagtgaagt; gacttgcgca 120 

cacaaccagt aaattggcag agtcagattt gaatccatgg agtptggtct gcactttcaa 180 

tcaccgaata ccctttctaa gaaacgtgtg ctgaatgagt gcatggataa atc^gtgtct 240 

actcaacatc tttgcctaga tatcccgcat agacta , , > : , f > 276 



<210> 33* ' i <>'-^"V^: k 1 - *• ■ 

<21t> 477 3 * ' : -:^< ■ ! ^.-r^t -.if..: ; ■ 

<212> DNA ' : " — ' stfsJ Ki**. s • ^ • 

<213> = Homo sapien ' J v - ' 7; ^ v --* : *^ ;; ^'' t • .-^■■•v.-y 

<400> : 33/ *' /:: -Y^^— 33*'»*a^- ::v 

tagtagttgd caaatatttg^aaaattte^ : 1 60 

aaacaaataa agccaaaagg taaaataaaa atatctttgc actctc^ta^ttacctatcc^ : 120 

ataacttttt caccgtaagc tctcctgctt gttagtgtag tgtggttata ttaaactttt 180 

tagttattat tttttattca cttttccact agaaagtcat tattgattta gc^cacatgt 240 

tgatctcatt tcattttttc tttttatagg caaaatttga tgctatgcaa caaaaataCt ' 300 

caagcccatt atcttttttc cccccgaaat ctgaaaattg caggggacag a^ggaSgtta' 360 

tcccattaaa aaattgtaaa tatgttcagt ttatgtttaa aaatg6acaa aacataagaa 420 

aattgtgttt acttgagctg ctgattgtaa gcagttttat ctcaggggca actacta 477 



<210> 34 " ' t' 3 ^ : 

<211> 631 : * ,s -'~"'*7-'-" :\ . ■ : , 
<212> DNA 

<213> Homo sapien ■ ■ 1 

<400> 34 - r ; : f ^ 

"-v*^ *- ^yv <*cl«*ww-gi^clw jjauwa^aaai* ^ww^wuuwww bvovjcaub^U wwuguuctaaw OV/ 

cgcatgccat ttggaacttt ggcagtgaga agccaaaagg aagaggtgaa tgacatatat 120 

atatatatat attcaatgaa agtaaaatgt atatgctcat atactttcta gttatca^ia 180 

tgagttaagc tttatgccat tgggctgctg catattttaa tcagtfagdta adagaaaatc 240 

tgggcatttt tagaatgtga tacatgtttt tttaaaactg ttaadtitfca ttitdgaiate 300 

tgtctaagaa ccggaatgtt cttaaaattt actaaaacag tattigttt^a'ggaaga^aaaE 360 

actgtactgt ttgccattat tacagtcgta caagtgcatg tcaagtcacc cactctctca 420 

ggcatcagta tccacctcat agctttacac attttgacgg ggaatattgc agcatbctca 480 
* ggcctgacat ^ctg^gaaagg ctciagatcck^ ibBtactget cCtgctcgtt ^ktttgtttt" z :h : ^540 

aaaatattgt g6ct£gtgtc kcfctttaagfe feBLCagcBctg - fictaaaagcc agcagagaac '600 
agaacccgda fccattctata • ggca^ ■ > : - ■■•■•--"631 

r <2l0> 35 • - v ' ,<: :> >:T -' :; .> - •? <'• --^./■:p:■ 

:; : <211> 578' ; ^ " • • ^ '■" - ' ^ '• • - >>. 

<2i2>-DNA" - 

<2l3>-Hdm6 sapien ^ -.>: ; :;-;::y 

<4oo> 35 ; : :;r ^'- v - * o ' ■' ; 

tagtagttgc fcatcccafeat- tacagaaggc tcfcgtafeaca ' tgact:tattt-ggaagtgatc ?. - 60 
tgttttctct ccaaacccat ttatcgt^at" fefccaccagtc ttggatcaat dttggtttcc " 120 

actgatacca tgaaacctac ttggagbaga 1 cattgcacag ttttctgtgg taaaaactaa 180 

aggtttattt gctaagctgt catcttatgc ttagtatttt ttttttacag tggggaattg 240 

ctgagattac attttgttat tcattagata ctttgggata acttgacact gtcttctttt 300 

tttcgctttt aattgctatc atcatgcttt tgaaacaaga acacattagt cdtcaa^tat 360 

tacataagct tgcttgttac gcctggtggt ttaaaggact atctttggcc tcaggttcac 420 

aagaatgggc aaagtgtttc cttatgttct gtagttctca ataaaagatt gccaggggcc 480 

gggtactgtg gctcgcactg taatcccagc actttgggaa gctgaggctg gcggatcatg 540 

ttagggcagg tgttcgaaac cagcctgggc aactacta ; v 578 

<2I0>'36-^ e . ' .:.'^>., =. l..-^ 

<211>'S83i ' r.^- - ..»;.:■.•..■•.;'■.••• • u.:- ; ' i.- 1 . o . 

<212>..DNAl\ > ■ ; i ;> :^ :; jr,.. . ■ ; 
<213> Homo' sapien " ^r: ■ , - : .' ■ - - 1 • ■*' -v. 
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^gtagStgc^^ caggagaatc/ .agttgaacdt;^^ \ J " 60 

gggaggcaga ia^jttgt jaejijlt.. ; .^pa^ac^Ct:p * gcacca^tgc acttcagcct' gggpaackag . . , .120 

agtgagattc catctcakka ack&aaaaaa gaaaaagaaa agaaaaggaa; aaaacgtata J 180 

aacccagcca aaacaaaatg atcattcttt taataagcaa gactaattta atgtjgtttat ' 240 

ttaatcaaag cagttgaatc ttctgagtta ttggtgaaaa tacccatgta* gttaatttag 300 

ggttcttact tgggtgaacg tttgatgttc acaggttata aaatggttaa cs^gga^aat 360 

gatgdataaa gaatcttata aactactaaa aataaataaa atataaatgg ataggtg;cta 420 

tggatggagt ttttgtgtaa tttaaaatct tgaagtcatt ttgg^tgc.tc attggttjgtc 480 

tggtaatttc cattaggaaa aggttatgat atggggaaac tgtttctgga aattgcggaa 540 

tgtttctcat ctgtaaaatg ctagtatctc agggcaacta eta 583 

<210> 37 '""[" ] 

<211> 716 ; r 

<212> DNA 
<213> Homo sapien 

,<221>, mLsp_.f feature:,. ..,.. 4ft . ( . . . 

l[ : )c2&>:ji)] T f /7i6 ) / !; " . r '^\ ..' : ": .. ." ' \' : !:; " : 

s ? atct ^?W ^P^tggat^j ;t^atq<&tg ,gca^ t^agc ctfcfcctgaat gga^jtc tacfe ; 60 

> ?ctttc£t^ : J^tjaja^ a^^t^ttkt ^teaicagpe; agggpaatgt r ^120 
. . ttagtgaaaa caattctaaa ^ttt^tat^ Jjjgf^ttjttlto, tgdtaat tt p cgt (3acac tc; .] f: . 180 

cagcaggPtt cctgggagaa taagigagaaa ^ta^ctaaa gacattgtcc ctgettaett 240 

acagectaat ggtatgcaaa accacttcaa taaagtaaca ggaaaagtac taaccaggta 300 

gaatggacpa aaactgatat agaaaaatca gaggaagaga ggaacaaata t^ttactgagt 360 

cctagaatgt acaaggcttt ttaattacat attttatgta aggectgeaa ^aacASfgtg 420 

agtaatcaac atttgtccca ttttacatat aaggaaactg aagqltt^aat ^aataafttt 480 

aatgeataga ttttatagtt agaccatgtt caggtcccta tgttatactt actagctgta 540 

tgaatatgag aaaataattt tgttattttc ttggcatcag tattttcatc tgpaa^ataa 600 

• agctaaagt^t ;: atjttf gcaaa } p^^c^<^ f .s^^eci^At a.catagtagg t^ctcpaaap 660 

atgattkene tantattn^g t^tanaa^a ^tjs^atia^ ggcntggatf, aaaccg . 716 

<2xi>jsBB t ■ , .-;"v - - . ^...^ ...... ' ; ; ' 

• <2i2> riNA: '1^'*^;/^;;^ . \. r 

<220> r '' V ...;,T--.,: ..... 

<221> misc_feature 

<222> (1) . (688) , t ! ; 

<223> n o A,T,C or G ^ ^1.^ 

<400> 38 ; 

ttctgtccac atatcatccc actttaattg ttaatcagca aaac|tttcaa tgaaaaatca 60 

, tccattttaa ,ccaggatqac accaggMac :: tga^ggtgto . 120 

■ aaaaaaaaa& accaaacaaa : cca^aacaga ,ttaac^gcaa,^agagttctaa' 'aaaatt,t:aca 180 

t ^ttctcttac. : aactgtcattj. cagagaaca^, tagttcttaa gtctgt;taa4 ,tcttggcatt 240 

aacagagaaa, cfctgatgaan agttgtkctt .ggaatattgt. gg^ttttttt ttttgtctaa )r 300 

tctcccccta ttgttttgcc^,aacagtaatt .taagttt^ tgjaacatcp ^cgjbagttga ri , 360 

; agtgtaa^pa atgtat^gga aggaatatat ^ gataagatga tgcatcacat atgrcattaca / . , 420 

; tgtagggaccwttcacaaptt: catgcactca gaaaacatgc ttgaagagga ggagaggacg 1 , 480 




'cgagaafaj^t 1- 'ttttccqatt tggaatacag ggtg^ctt^- tg^ } 660 

acgaag^M^^tgaaattctg cfcctttcc ' / " 4 \ *; ._ r ' *'~; i - K ' " ' •■■"'''* <'" : *-'$88 



i 

<213> Hoirib Wpieaa ' 
<220> 

<221> misc_feature 
<222> (1) . . . (585) 
<223> n ■ A,T,C or G 

<400> 39 



V f 



tagtagttgc cgcnnaccta aaanttggaa agcatgatgt ctaggaaaca tantaaaata 

gggtatgcct atgtgctaca gagagatgtt agcatttaaa gtgcatantt ttatgtfattt 

tgacaaatgc atatncctct ataatccaca actgattacg aagctafetit- aattaa'aa^g 

tttggccggg cgtggtgggc ggtggctgac gcctgtaatc ccagcabttt ggsTaggrdc^a 

tctctactaa aaatacgaaa aaattacccc ggcgtggtgg cgggcgcctg ta^tcccacjc 



60 
120 
180 
240 
300 
360 
420 
480 



'agaaaaata"c tJ^thettietiit 1 ' ttdiacttt'a Vti^aartttat %a^^Mrth ; cr^'ttygta 0 : [ J J ? 54 0 
cccccttacc atteatctca 'ei^ 1 '-^^ fc-e.*-hv?-V:.-^^ 8 5 



'<2l0> 40 
■■<21&?*%75\ 
<Z12V DNft 



i "i 'V."- v *. *> ") o j'» , r ; rxi a- r. * ; 

■<213^' i H6nio-sapi^ >;; ^ r^a^y** -:or r -- -r,,- - *:tr ;v, 

* ^406>?^O' : ' ' J - r: "* : '-" 'vt>;ie.>r::^:i us. ^. ■ . P .-.-j l; --^^c r 

; tctgtccaia ccaatctta^ aagdtc/tr^a^aV^attt^ ^ 60 

taacatgtat t^a^g^cc' a^tt^ aa^tcaggt ^ h 120 

gaatttcagc acactgagtt gggaatttct tatcccagaa gaccaaccaa tttcatattt 180 

atttaagatt gattccatac tccgttttca aggagaatcc ctgcagtctc cttaaaggta 240 

gaacaaatac ttcctatttt tttttcacca" ttgtgggatt ggactttaag W^gt^^ctct ' 300 

aaaaaaacag agaacaaata tgtctcagtt gtattaagca cggacccata ttatcatatt 360 

cacttaaaaa aatgatttcc tgtgcacctt ttggcaactt ctcttttbaa 'tgtagggaaa 420 

aacttagtca ccctgaaaac ccacaaaata aataaaactt gtagatgtgg acaga 475 



<210> 41 

<211> 423 

<212> DNA 

<213> Homo sapien 



^400> 41 : 



' taagagggta' * catcgggtaa" gaacg taggc acat?cta t ga& it ta'gagaag J : tctggg^rtag 1 4 ' 6 0 
gaaaaaaatc taagt^ttta taagggtata ggtWacatttf 'aaaagtaggg ctagctfgata £iiGr r 120 
ttatttagaa agaac^acata ^cggagagata agggcaaVgg ; ^actaagacca gaggaacact v: 180 

! ; -aatatttigt gatca'cttcc attcttggta aaaatagtraa ^cttttaagtt agcHtcaa^ -"<■ w 240 
aagatttttg gccatcfatt:a gttgtcaaaa "gttelgttct'c f t f tgggtttat Wttactaatt 300 
\ ttgttttaag 'atccttgtta gtgctttaat- aaagtcat^t : tatatcaaa : c gctfctaaakc ■ 3 ' t - 360 
attgtagcat gttaaatgtc acaatatact taccetttgt tgbatatggc tgtaccctct ; v : ? 620 
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<210> 4i" ' * ' \'\ "' ' * / 7''* 

<2ii> 527 ,' . . i 4 

<212> DNA f 'I j 

<2X3> Homo sapien > * . t , : .. 

<220> 

<221> misc_feature 

<222> (1) . . . (527) I .: 

<223> n a A,T,C or G * 7 i . i 

<400> 42 

tctcctaggc taatgtgtgt gtttctgtaa aagtaaaaag ttaaaaattt taaaaataga 60 

; aaaaagctta tag^t^g% ,atatg^agaa aga,aaatatt tttgtacatt tgcacaatga : . 120 

: gtttatgttt taagcfcaagt* gttattacaa aagagccaaa aaggttttaa aaattaaaac ,180 

gt t tgtaaag : jttacag^acq 7ctt%tgttaa ; tttataattg ftagaa^ga^ai , aactttt ttt: ■ . ,240 

■, ftataaatg;t^ ; .g tctggcagtg ttcaataatg . 300 

-tcctaggcct r tcaqat^tcaG ; ,teactgaptc :t ac acttccagtc Ictgtaagctc - 5 360 

cattcgtggt, tt^ctgtacc 420 

: ittctct^ktgt ttcca^atc^fe ^tfecgatataq : aa^tapca^t .ggttactatn , gcccnacagg j 4 8 0 

itaattc^agt.Taaca -../.,• . 527 

<210> 43 ' "'' _ ^.7r7i.'^ • ."■':*'; " 
<211> 331 

<212> DNA ; ; , 

<213> Homo sapien 

<400> 43 •- . 7 ; 7 ' r 

tcttcaacct cgtaggacaa ctctcatatg cctgggcact atttttaggt tactaccttg 60 

gctgcccttc tttaagaaaa aaaaaagaag aaaaaagaac ttttccacaa gtttctcttc 120 

ctctagttgg aaaattagag aaatcatgtt tttaattttg tgttatttea : gatcacaaat 180 

tcaaacactt gtaaacatta agcttctgtt caatcccctg ggaagaggat tcattqtgat 240 

atttacggtt caaaagaagt tgtaatattg tgcttggaac acagagaacq agttatta?c 300 

ttcctactac tattatataa taaataataa c 331 

<210> ; ,44. s - ii-; ix ; )^;,-i^o Pf,>';7;!rr 7;;-.;,;.: 

. <211> /; 59^ ; ^7:;5-7 7 7-v^7 p ^7v ''".■■7;-;; ■ : 77: ' . r 

<212> DNA. y. : ; , j - — ; . . -. ■ ■ : . 7. v. ' \ v;- ; 

i<213> Homo ; Sapien ; i y >;>.;* : u . 7 ( 7 'y . \- ."7 ' -* *'.'. 

.* <2,20>, - , y ./■,;. ^ j : : } ■'- ■ ' _ ' ' ' ,;i "-"'xv-v' 

<221> raisc^feature r-M..--: -v.i-: -r~\.~ =' •.<• :* ■ . 

<222>, (1) . , . (592) . ;J ;^;v r ...... ■ ;:::--7. = 7 y*l -.--7 -^7 • 

<223> n » A,T,C.OJ; G : - ^ ; : . ;;-\^'.a. f : ., 

<400>. 44 r .7 '.-T-'-/ ^7-.!. : : : -/""7 i ^; 7"'-—. 

ggcttagtag .^tgccaggca ;jaaataircgtti gattctcctc. agg^gccacc^ cccaacaccc .; ... 60 
-ctgtttgpfct ctagapqtat .acctagacta aagtcccagc agacccct^g aggtgaggtt v >, * 120 
.icagagtgaec-cttgaggaga tgt;gctacac y tagaaaagaa>ctgcttgagt tttctaattt : : . 180 
atataagcag : aaatctggag aagagtc^ta ggaatggata ; ttaagggtgt gagataatgg .7- 240 
cggaaggaat atagagttgg atcaggctgg acttattgat tt^aacccac taagtagaga , • .300 
ttctgctttt gatgttgcag ctcagggagt taaaaaaggt tttaatggtt ctaatagttt 360. 
atttgcttgg ttagctgaaa tatggataaa agatggccca ctgtgagcaa gctggaaatg 420 • 
ootgatctct ctcagtttaa tgtagaggaa gggatccaaa agtttaggga ganttggatg 480 



^ctggraktgg attggtcact ttgrgaccta cccwtcccag ctgggagggt ccagaagata - 540 
cacccttgac caacgctttg cgaaatggat ttgtgatggc ggcaactact aa 592 

<210> 45 } ^ '-J - c - 

<21X> 567 | Ai/Cl <T : : 

<212> DNA / i-<u.c*C; crofi 
<213> Homo sapien 

<220> o<isr. . 

<22l> misc_feature f-T'srn). (i) <££•.■*••■ 
<222> (X)...(567) 1 : ^ ^ - r: ^SSi'v- 
<223> n = A,T,C or G 

ggcttagtag t tgccat tgc "gagfigcttgc r tcaacgag<^ ^ J < * ■ 6 0 

agattcaacg ^afcfctgagtfc fctaccagcaa -a^ J:i 'X20 
1 ggttggttgg ^cfettgaaaag :, atggaaatce : tg€aggcd6a%l:eagaa ?X80 
v ' gaacagttgg ; ttcScgggcg aaSgctcatc "aa£atg6oca ^t^a^§g<» c fe^cgtgtUt - 1 f - 240 
1 1 ttgggagagc ' ctgat&gcgfe-gtcttctgat g&t§tt€gtS ettgga^agf^ ^g^aaaSgit-" w ^ 300 

■ atgcaaagca 'agtccgaact a§&cg6caag- cttfegtga^^ 

■ ttatactgtg £§g&atgata ; -§c6ai;aggg£g r g^ 

gcgccgatga tcccaggcag aaagamcfc§a n t5cgcta^ 480 
cgaattccag cacactggcg gccgttacta attggatccg anctcggtac cagcttgatg 540 
catascttga gttwtctata ntgtcnc 567 

<2X0> 46 . ftfi'C <Ci.>^ 

<2XX> 908 r.sj.q:"?2 . <£X , > 

<2X2> DNA 

<2X3> Homo sapien r + 'JO£y 

" .;u,-M, t ; -;^.;c 7:>;r;.p££/j::o i Oi. ::*: f >3\>^ Wz.r-xn^-.u. . 

; ' <220> ■"■-.! >.. i t-:-':-" :J.>:;-r' vj£/y,^i>Gi3.:-& ^^vru-.*;? E.r'^yp .i>:'J.r .j^.*3C.:):. % ;.'- .-p 

<22X> misc^feature.: 7 ' * d ^ n ;■* :^ c r;r.;;s:. f ;? wi'. :-i;«o/a r; : .v. ■ 

■■ <222> (X) . (908) ! »Ur? r 3 oor. ■ 3 ^ ijj v.;of a.: 1 **: : p : 3 :? : :, ^.vv . 

<223> n-s A,T,C'-br : 'G ntiiVt-"^" ^vj;,^.ci . -vii:^,:^^^ 

i O i'f ■n.fi:K,^ci'.i i, " f** :* .-; , v . 

<400> 46, 

gagcgaaaga ccgagggcag ngnntangng cgangaagcg gagagggcca aaaagcaacc 60 
gctttccccg gggggtgccg attcattaag gcaggtggag gacaggtttc c6gfatggaag X20 
gcggcagggg cgcaagcaat taatgtgagt aggccattca ttagcacccg ggcttaacat X80 
ttaagcttcg ggttggtatg tggtgggaat tgtgagcgga taacaattt«2-a6iacaggaaa 240 
cagctatgac catgattacg ccaagctatt taggtgacat tatagaataa ctcaagttat 300 
gcatcaagct tggtaccgag ttcggatcca ctagtaacgg ccgccagtgt gtggaattcg 360 
gcttagtagt tgccgaccat ggagtgctac ctaggctaga atacctgagy tfcctccctag 420 
cctcactcac attaaattgt atcttttcta cattagatgt cctci&jcgce ttatttctgc 480 
tggacwatcg ataaattaat cctgatagga tgatagcagc agatt&atta ctgagagfcat 540 
gttaatgtgt catccctcct atataacgta tttgcatttt aatggagcaa ttctggagat 600 
aatccctgaa ggcaaaggaa tgaatcttga gggtgagaaa gccagaatca gtgftccagct 660 
gcagttgtgg gagaaggtgaVt&ttatgtsifc gtctcagaag tgaca<^ata tgg^caactj* ,720 
ctaagcidega attaeagciac- aetggegg^c gttactaat§ gatccgagct^-cggtsacdaag 1 ■ 780 

*- cttgatgcat agctt^fagtat tctatagtgt ' eaeeaaatdg cctggcgtta ^tcatggtcat y- : : -840 
: agctgtttcc *tgtgj:^aaatpegttatccgc tGceaaetCGcCccGa6cata" Ggagccggaa^ ' ^ 900 

• cataaagt- *::\?i< . rvlv^'w, * : '.r:.-.*-. • t -■ :^ .^-,;':^908 

'<210> .47:: i • - ., ( :. . 'Xi~ : ry;. c .. : 

^- : <2XX> 480 - ! i • ..,.-:-:\r.. ■■■ k . ' :'r . 
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<212> DNA \ 

<213> ^Homp. sapien ^ ' ' ' 

,.Y; <?Z2> uj^S&qy f , : r ... .. , [ . * .N.'/V? 

^ <4oo> if ' ' Y :. : . ; *V* "* , J Y\ 

tgccaacaag gaaagtttta aatttcccct tgaggattct tggtgatcat caaattcagt '60 

ggtttttaag gttgttttct gtcaaataac tctaacttta agccaaacag tatatggaag 120 

cacagataka atattacaca gataaaagag gagttgatct aaagtaraga tagttggggg 180 

ctttaatttc tggaacctag gtctccccat cttcttctgt gctgaggaac ttcttggaag 240 

cggggattct aaagttcttt ggaagacagt ttgaaaacca ccatgttgtt ctcagtacct 300 

ttatttttaa aaagtaggtg aacattttga gagagaaaag ggcttggttg agatgaagtc 360 

cccccccccc cttttttttt ttttagctga aatagatacc ctatgttnaa rgaarggatt 420 

attattt : acp ; atgcc,a^ar .^p^q^tgc?tc s tttgatgggc nyct:ccstac cctccttaag 480 

: <2i^v5?i.:: ;:;^:;y:;;: ;::; 5 , ! ;;y::; . • 

<400> 48 '•• J J >r ' ! '^" :J • ' : '-;.,''\ ; ; '; : ' ' 

aagagggtac cgagtggaat ttccgcttca ctagtctggt gtggctagtc ggtttcgtgg 60 
tggccaacat tacgaacttc caactcaacc gttcttggac gttcaagcgg gagtaccggc 120 
gaggatggtg gcgtgaattc tggcctttct ttgccgtggg atcggtagcc gccatcatcg 180 
gtatgtttat caagatcttc tttactaacc cgacctctcc gatttacctg pccgagccgt 240 
ggtttaacga ggggaggggg atccagtcac gcgagtactg gtcccagatc ttcgccatcg 300 
tcgtgacaat gcctatcaae ttcgtcgtca ataagttgtg gaccttccga acggtgaagc 360 
actccgaaaa ; cgtqjcggtgg. ctgctgtgq^ gtgactccca aaatcttgat aacaacaagg 420 
taaccgaatc gcgctaagga, accecggca^ 430 

, agccgaattc cagcacactgr ^ / 540 

^tgatgcgtaa. cttgagtt^lt acqtggcg^t a l ( "'. SSI 

. V. <2io> a? . ; ',7'.v' '■-Y 1 --.-- J '^ - . Y ' .. ., \. ' " r , 
<2n> 454" ' * y ~'""'^i Y^/\,Y y'.\\ . 

<212> DNA " Vf 

<213> Homo sapien 

<400> 49 .': ""//" * 

aagagggtac ctgccttgaa atttaaatgt ctaaggaaar tggg^gatga tta^gagttg 
gtgtggcyta gtcacacca^ aatgtattta ttacatcctg ctcctttcta gttgacagga 
aagaaagctg ctgtggggaa aggagggata aatactgaag ggatttacta aacaaatgtc 
catcacagag ttttcctttt tttttttttg agacagagtc ttgctctgtc acqcaggctg 
gaatgaagwg gtatgatctc agttgaatgc aacctctacc tcctaggttc aagcgattct 
catgcctcag cctcctgagc agctgggact ataggcgcat gct^catgc caggctaatt 
tttatatttt tattagagac ggggtgttgc catgttggcc aggdaggtct cgaactcctg 
ggcctcagat gatctgcccc accgtaccct ctta ( v 

y ( <2ap^5o, Y- ■ V * ( , *. , r '. :? 

. <2ii> 4"63. . . v . . .. t ' ': v " 4 ;/ , ; , . \ 

<212> DUA ■ - - ' J 

<213> Homo sapien 



60 
120 
180 
240 
300 
360 
420 
454 



<400> 50 i ; ; ; J 

aagagggtac caaaaaaaag aaaaaggaaa aaaagaaaaa caactt^&t'^^titthet 1, 60 

gctgcataca gctttttttt tttaaataaa tggtgccaac aaatgttttt gcattcacac 120 

caattgctgg ttttgaaatc gfcactcttca aaggtatttg tgcagatcaa. tccaata^tg 180 

atgccccgta ggttttgtgg alctgcccacg ttgtctacct tctc»t^tag A ^&?Satt^k' 240 

gagactgttt ggacatgcct gtgttcatgt agccgtgatg tccgg^^cc gtgtacatfca 300 

tgttaccgtg gggtggggtc tgcattggct gctgggcata tggctgg^t^'cccatcitgc' 360 

ccatctgcat ctgcataggg tattggggcg tttgatccat atagccatga ttgctgtggt 420 

agccactgtt catcattggc tgggacatgc tgttaccctc tta r * ' < ' 463 

^ <210> 51 v ~* ' : '* ' ^v^er,^ p^:.'^ ^ 

' ? <2X1> 399 ~* *-V >- ■ ~ "r .7* .'■' , ' ,r .'.». ,f :j /. I :."!fc* ; £ ~ : . -^^.r -i.' 

<212> DOT ' ' 1 >' vv:: --i .or*;)- " '.iS- w 



<400>; 51 

cittcaacctc "cbadigtgc^ gggattacag gafetga^cca" : fcda'c^^ 

tttttcacta ccctctaagc gatctaccac agtgatgagg ggctaaagag cagtgeaatt 120 

tgattacaat aatggaactt agatttatta attaacaatt tttccttagc ataltg^ttc' 180 

cataattatt aagagtatgg acttacttag aaatgagctt tcattttaag aatt'tcatct' 240 
ttgaccttct ctattagtct gagcagtatg acactatacg tattttattt adct^at^ta . 300 

ccttgagcta ttacttttta aaaggctata tacatgaatg t^tatt|rtea i: actgtalaage' 360 

cccacagtat ttaattatat catgatgtct ttgaggttg 399 



<210> 5?- Ci ^ r -' f ' --^ ^ ^—--^ •• -e;-;^,.-: ^V*,.^: 

<211> 392 r £ S = :»:^.-*- - ' ? *i J." :>j?£-r.3 

<212> liNA f -^V-^ • l.i/^e^^uV- x^^vow-* ■ ^^p: V-^M;^l:7"^e 
<213> Homo' aaplett ~-'<^^*^ :^--«:.Dr.v J. v.* - 

- : L-'" - - - 5? ■;-"^^ft'' v fc*' ,, 'l. Vc?LV* ;i ?t?5; - - f - t!^ ' - D <: - 'i 

<400bf 52 ^ ^ :?/?^"t>.:.^-- i^u^yc:; : J r -;■..■<;: ' 

cttcaacctc 'aatrcdacitt? g^gtaatt^'at J aa¥a^da ; ^ t^at1ataStg : ^ : ; °%o 

gcaataatrta tctga^atfia aaaagt^gtg Jafe tfctfcagaatb " i: 120 

ttgaaggata tttgaataat? teaaarageg^- aWba^eagt ^tdagccfgaa: gaaactcact ' iV * ' "iSo 
tagctagaac gttggaccca ^g^c€aa^ r ^ agctgatt^g : ' : i240 

ttttgtgtaa acctrictaca cgcttgggct tggtcgcctc atttgtcaaa gtaaaggct^g 300 
aaataggaag ataatgaacc gtgtcttttt ggtctctttt ccatccatta ctctgatttt 360 
acaaagaggc ctgtattccc ctggtgaggt tg * , 392 

<210> 53 • — 

<211> 179 
<212> DNA 

i213> Hoicto sapient ' ■" . s 

; <220^ " : '^' r: r - ' ' ''■ " ?I ' ' J- ■ r -' v -~ - : -.-■ ; - v ' 

v : * <221> misc_f ieature — — • . "/ 

<222> tl) ;7; (179) ' v:y -° " • r . ^ - : ■■' 

<223> n *^ ; -A,T : ;'C of G ; *' '^^-'Vr:^' ■ ■>■"'••■■ - 

<400> 53 ' v ' ; " , ^ ' : " ' V"*' : -- : ''-.: 

ttcgggtgat gcctc^tcag gctacagtga agactggatt acagaaaggt gecagegaga 60 
tttcagattc ctgta^acct ctaaagaaaa ggagtcgege ctcaactgat gtagaaatga 120 
ctagttcagc atacntjagac acntctgact ccgattctag aggactgagt gaectgean 179 

<2io> 54 ■ 

<211> 112 
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<212> DNA \, 
<213> Homo sapien U 

. . . .. '. -iK- ,. 

<220> ' • . 

<221> misc_feature 

<222> (1) . . . (112) \ s 

< <223> ,n:rw;;A; : T y Gu9r;,0-; j. : j / - ' 

, :: <400> 54 — - .i'..-^-, '"'C.: • V - \ t ' :. 

ttcgggtgat gcctcctcag gctacatcat natagaagca aagtagaana atcnngtttg ,60 
::gcattttcc cacanacaaa attcaaatga'ntggaagaaa>ttggganaLg.t at 112 

<210> 55 

<211> 225 " 
<212> DNA / • 

<213> Hottto sapien .. * 

<400> 55 

! tgagct t ccg; ct t ctgacaa: ctcaatagat. aatcaaagga caactttaac agggattcac 60 

aaaggagtat atceaaatgc^caataaacat iataaaaagga ;attcagct£c;;jatcatcat:ca 120 

gaagwatgca aattaaaacc ataatgagaa accactatgt cccactagaa tagataaaat 180 

cttaaaagac tggtaaaacc aagtgttggt aaggcaagag gagca 225 

<210> 56 
<211> 175 

<212> DNA ; ; 
<213> Homo sapien 

<400> 56 • m - , 

gctcctcttg ccttaccaac acattctcaa aaacctgtta gagtcctaag. cattctcctg 60 
ttagtattgg gattttaccc ctgtcctata aagatgttat gtaccaaaaa tgaagtggag 120 
ggccataccc tgagggaggg gagggatctc tagtgttgtc agaagcggaa gctca 175 

<210> 57:. ..v . ,. ^ , .« iv.. .; ■ : • ::• r:. - -v . ■ , 

■ <211> 223 ; ;;-.:- v k-.--v. - .ky^r-z^r- r^'''-^'] ' ] - V" ■ - . '< • -."'V ' * . 

^ <212> DNA f " Z<'.'y 
<213> Homo sapien 

<400> 57 

agccatttac cacccatgga tgaatggatt ttgtaattct agctgttgta ttttgtgaat 60 

ttgttaattt tgttgttttt ctgtgaaaca catacattgg atatgggagg taaaggagtg 120 

tcccagttgc tcctggtcac tccctttata gccattactg tcttgtttct tgtaactcag 180 

gttaggtttt ggtctctctt gctccactgc aaaaaaaaaa aaa 223 

<210> 58 - ... . ■•rvj:.:-..'.;; 

<211> 211 " '* v . .:V-' ; .V--"'.- : 

<212> DNA ; " 

<213> Homo sapien $ 

<400> 58 

gttcgaaggt gaacgtgtag gtagcggatc tcacaactgg ggaactgtca/ aagacga&tt 60 

aactgacttg gatcaatcaa atgtgactga ggaaacacct gaapgtgaag aacatcatcc 120 

agtggcagac actgaaaata aggagaatga agttgaagag gtakaagagg agggtccaaa 180 

agagatgact. ^tggatgggt ggtaaatggc t , - r ••_..«. ^ ; * 211 



<2X0> 59 j r < 

<211> 208 . . r. ;v "8 < ' 

<212> DNA . 

<213> Homo sapienj .-i. .: 

<400> 53 * ' . 'f . : 

gctcctcttg ccttaccaac tttgcaccca tcatcaacca tgtggccagg^tttgca§ccc 60 
aggctgcaca tcaggggact gcctcgcaat acttcatgct gttgctgctg actgatggtg 
120ctgtgacgga tgtggaagcc acacgtgagg ctgtggtgcg tgcctcgaac fcfcgcttcatgt 

' cagtgatcat tatgggtggt aaatggct f; J ':*•*■'•;■■■:.,.>, ^-.v?-- :v>:; • v 208 



<210> 60 
<211> 171 

<212> DNA t 
<213> Homo sapien or 

<400> 60 

agccatttac cacccatact < aaattctagt tGaaactoca^acttcttaca^taa^ac^tct . 7 60 
aaccactgac: accagttggc aatagcttct tcettcttta^attctettagaVgtatttatggv':'?' -120 
tcaa t gccac aca 1 1 1 ofcge aac tgaataa ' agtetggt* ag* • gcaagaggag "• c - r ! » a •; * r - v 171 

■■ ; -* 3,; ■ v r :;>";rf;?.,{ "*wr ■„ r :r :/ ; ■ •. 

<210> 61 

<211> 134 ' •\ > . 

<212> DNA ;M' -.:.-:i>\.. 

<213> Homo sapien /.v.^ c^.t: 

<220> 

<22l> misc_feature - mm-c: 

<222> (1) .7. (134) : .. • • • r,, :.'*.v. • ■ .-..-■■■>; 7. : ;;: — 

<2 2 3 >':' n / *« - A> T ,C or * G /^v.- . : ?r *- • :--" J r'i .■■.,;.■■;.:•.<:.., r.-^: x 

<400> 61 • • t- ■ v • 

cgggtgatgc ctcctcaggc tttggtgtgt ccactcnact cactggcctc ttctccagca 60 
actggtgaan atgtcjctcan gaaaancncc acacgcngct cagggtgggg tgggaancat 120 
canaatcatc nggc ' ? ;: . ; ; . 134 

: f ■■>.*■.■ 

<210> 62 
<211> 145 

<212> DNA .7. . ^ ^/", ■ ( v ., : „ , . v 

<213> Homo sapiens ■ i-v;...- . : • • v.- ^ j : . ^ 

<400> 62 = " ;? * ■• ■ ■ \ 

agagggtaca tatgcaacag tatataaagg aagaagtgca ctgagaggaa cttcatcaag 60 
gccatttaat caataagtga tagagtcaag gctcaaccca ggtgtgacgg attccaggtc 120 
ccaagctcct tactggtacc ctctt 14 5 

<210> 63 * y ;Pv; ... r; 

<211> 297 ■ 

<212> DNA / 0 ■:. 

<213> Homo /sapien , , ■ .. , . ■, ^ . t -.v 

«400>:-,63/ - 
tgcactgaga ggaattcaaa gggtttatgc caaagaacaa accagtcctc tgcagcctaa 60 

ctcatttgtt tttgggctgc gaagccatgt agagggcgat caggcagtag atggtccctc 120 
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ccacagtcag cgccatggtg gtccggtaaa gcatttggtc aggcaggcct cWttcaggt • 180 

agacgggcac acatqagctt . tctggaaaaa cttttgtagc tctggagctt t&tttttccc. 240 

agcataatc«i tacactgtgg : aatcggaggt cagtttagtt ,ggtaaggcaa ' gSggagc • . r " 297 



<210> 64 

<211> 300 

<212> DNA 

<213> Homo sapien 



<400> 64 

gcaetgagag gaacttccaa tactatgttg aataggagtg gtgagagagg gcatccttgt 60 

ct tgtgccgg ttt tpaaagg gaatgettec : agettttgee cattcagtat aatattaaag , 120 

aatgttttac , ^attt.tctgt v ct;tgcctgtt tttctgtgtt tttgttggtc tqttcattct . * 180 

ccatttttag gectttacat gttaggaata tatttctttt aatgatactt caectttggt -,• *40 

atcttttgtg agactctact catagtgtga taagcactgg gttggtaagg caagaggagc 300 



<210> 65 

<211> 203 

<212> DNA 

<213> Homo sapien 



<400> 65 

gctcctcttg ccttaccaac tcacccagta tgtcagcaat tttatcrgct ttacctacga 60 

aacagectgt atccaaacac ttaacacact cacctgaaaa gttcaggcaa caatcgcctt 120 

ctcatgggtc tctctgctcc agttctgaac ctttctcttt tcctagaaca tgcatttarq iso 

tcgatagaag ttcctctcag tgc 203 



<210x 66 ; , ■ 

<211> 344 t '\ ■ '. 

<212> DNA 

<213> Homo sapien 



<400> 66 

taeggggace ectgeattga gaaagegaga ctcactctga agctgaaatg ctgttgecct 60 

tgcagtgctg gtagcaggag ttctgtgctt tgtgggctaa ggctcctgga tgacccctga 120 

catggagaag gcagagttgt gtgccccttc tcatggcctc gtcaaggcat catggactgc 180 

cacacacaaa atgccgtttt tattaacgac atgaaattga aggagagaac acaattcact 240 
gatgtggctc gtaaccatgg atatggtcac atacagaggt gtgattatgt aaaggtteat . 300 

tccacccacc tcatgtggaa actagcctca atgcaggggt ccca 344 

<210> 67 
<211> 157 

<212> ; DNA .... r; , . : , tv .-. : ., , - r . f . , . . ... 

<213> Homo sapien* - .^V.;.. ;i . t n . < : V ,'T. . . ..' .. . 

<4oo> 67 : JV - ■ , , * r "* "• ' '1 \ v . ''*.'!/■' 

gcaetgagag gaaqttcgta gggaggttg* actggctget gaggaggggg aaeaacaggg : , ' 60 
taaccagact gatagecatt , ggatggataa .tatggtggtt- gaggag&ac actacttata r .120 
gcagagggtt gtgtatagcc tgaggaggca tcacccg f 157 

<210> 68 , ."' ' 

<2X1> 137 

<212> DNA I V 

<213> Homo sapien ... 



<400> 68* : i : ' r. . L''--'". c : * IhV ■ 1 - X- ;>/:../V- - 

gcactgagag ^aacttcjtag aaagtgaaag tctagacata ^aafcaaaa.tfa aaaatttaa* • - " 60 
actcaggaga gacagcccag cacggtggct cacgcctgta i: itcccdgaacf ttfcggdagcc " vl -i20 
tgaggaggca tcacccg j 137 

<210> 69 >; 

<21X> 137 * f .! .V 

<212> DNA . c;;'- <\.CJ. ■ 
<213> Homo sapien 

<400> 69 v , \ i: :^-".v l..v, f.^p -Tj/../..;-.. ;■ 

cgggtgatgc ctcctcAggc tgtattttga agactatcga 'ctggac^6fe ; %^6ia!c^gk: : ^ :: 60 

agaatccgtt aaaaatacca gttgtatitat -ttctacctgt ?caa^^^ - i2 6 

gaagttcctcltdagtgc - ■ o ..: :. ( .v .^y 

<210> 70 

<211> 220 • . .;. ■ 

<212> DNA .j; ,;! ;:; 

<2X3> Homo sapien . ; : , 

<220> 

<22X> inisc fsatuxc <'*■*:■■ 

<222> (1) ,~. (2*20) - ^oo.-.Sy- * *J; . u . ■• j-. . ... 

<223> n: » A, T,C 6t G * . c^-.c: -'.v., :^oi * U : ; y:-. ;:r-.;: 

<400> 70 p., . :>;rv r.. - -n:: ■ — r«s: v -r- 

agcatgttga gcccagacac gcaatctgaa tgagtgtgca cctcaagtaa atgtctacac 60 

gctgcctggt ctgacatggc acaccatcnc gtggagggca casctctgct cngcc&acwa 120 

cgagggcant ctcatwgaca ggttccaccc accaaactgc aagaggctca nna^tactr* ; 180 

ccagggtmya sggacmasgg tgggaytyca ycacwcatct > - • 220 

<210> 71 

<211> 353 ; L- • ' 

<212*J3Nftv *.^4.-* .r f; ::U,:^ - ^.V't - ■ ■:.■> -.x,;; <. - :r^; . - — ■ 

<213> :Homd > 1 Skpten **■'"■ '*';^ ^;«. .: ,.y- :' t y .:,:y : 

■^-.v <22'0> :-:X- , * . . -.^ . ^ ■ ;> ' i-^-.jr. : r/p; » • j ;• r: - : . : . (<; - v 

<221> raisc^feature :- ; ■.■■r^-y, . . 

<222> (1).,.(353) ■ ^ ^ i" i 

<223> n o A,T,C or G 

<400> 71 

cgttagggtc tctatccact gctaaaccat acacctgggt aaacagggac catttaacat 60 

tcccanctaa atatgccaag tgacttcaca tgtttatctt aaagatgtcc aaaacgcaac 120 

tgattttctc ccctaaacct gtgatggtgg gatgattaan cctgagtggt ctacagcaag 180 

ttaagtgcaa ggtgctaaat gaangtgacc tgagatacag catctacaag gcagtacctc 240 
tcaacncagg gcaactttgc ttctcanagg Srcattta&ca &tgtctgaag taatttctgt / 300 

attacaactc acggg^cggg gggtgaatat-iittotggarte griagacccta^ acg: x ' "353 

<210> 72 / 

<211> 343 (.j ;...-.:< 
<212> DNA ( f . ; 

<213> Homo \^apien ... t ^ 

<400> 72 
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gcactgagag gaacttccaa tacyatkatc agagtgaaca rgcarccyacl agaacaggag 60 
aaaatgttyg caatctctcc atctgacaaa aggctaatat ccagawtcta/ awaggaactt 120 
aaacaaattt atgajgaaaag aacaracaac ctcawcaaaa : agtgggtgaa'-ggawatgcts ^ , ,180 
aaargaagac aty^^ttcag cpagtaaaca . yatgaaaaaa aggctcatsa tcactgawca i i 240 
ttagagaaat ^caaajtcaaa acGacaatgargataccatct. yayrccagtt agaayggtga : . .. . 300 
tcattaaaar stcaggaaac aacagatgct.ggacaaggtg tea - 343 

<210> 73 

<211> 321 . . , ; . 

<212> DNA 

<213> Homo sapien t ,i^.v. 

<220> 

<221> misc_ feature ;\ 
:: <222> (1) , (321) ; 7 r-, : .. • v . 

<2 23> II o; A # T r C. : pr :G- ::."?„: v J ' 1 

<4<Jpj>-.;73'.:^.. £:>>y~ ijy-.', r --p .v. v:. ■ ' 'W,^;^ ...» 

gcactgagag gaacttcaga gagagagaga gagttccacc ctgtacttgg ggagagaaac : 60 

agaaggtgag aaagtctttg gttctgaagc agcttctaag atcttttcat ttgettcatt 120 

tcaaagttcc catgctgcca aagtgccatc ctttggggta ctgttttctg agctccagtg 180 

ataactcatt tatacaaggg agatacccag aaaaaaagtg agcaaatctt aaaaaggtgg 240 

cttgagttca gecttaaata ccatcttgaa atgacacaga gaaagaanga tgttgggtgg 300 
gagtggatag agaccctaac g v : / <' • 

<210> 74 <> 

<211> 321 •.. ;: r^;: -;-..> • 

<212> DNA ■ 
<213> Homo sapien ~; „ ; ( T . , -.-.r 

<400> 74 t : - 

; gcactgagag gaacttcaga gagagagaga ;gagttccacc ctgtacttgg ggagagaaac - 60 

agaaggtgag aaagtctttg gttctgaagc -agcttctaag atcttttcat; ttgettcatt - 120 

-,tcaaagttc.c ,catgctgcca : aagtgccatc-ct;-tggggta ; . ctgttttctg- agctccagltg 180 

ataactcatt tatacaaggg agatacccag uaacaaagtg agcaaatctt aaaaaggtgg 240 

cttgagttca gycttaaata ccatcttgaa atgamacaga gaaagaagga tgttgggtgg ; ;300 

•gagtggatag agaccctaac g - ^'cir',.: 1 .;, : s^rr^i ,i - r " J: >■? • - ;/32l' 

<210> 75 

<2ii> 317 ; ; > 

<212> DNA 

<213> Homo sapien . ■ o .] - e : > 

<400> 75 c ; 

gcactgagag. gaacttccac atgeactgag aaatgcatgt tcacaaggac. tgaagtctgg^ <- f 60 
aactcagttt ctcagttcca : atcctgattc aggtgtttac cagctacaca accttaagca ;. i_ .120 

agtcagataa -ccttagcttc etcatatgea a&atgagaat gaaaagtact categctgaa ; 180 

ttgttttgag gattagaaaa acatctggca tgcagtagaa att<£aattag tattcatttt : 240. 

cattcttcta aattaaacaa ataggatttt tagtggtgga actfeagaca ccagaaatgg < 300. 

^gagtggatag agaccct : ;/ r ; v ; . . t o . 317 

<210> 7S j 
<211> 244 i 

<212> DNA \.r- 
<213> Homo sapien 



<400> 76 : '*• v-:^^. :*>:.=.:!?:■)-?/.■*: r. - :■ : 

cgttagggtc tctatccact cccactactg atcaaacfcct ^attttatttaa -ttfafcttttat - — ; ' 60 
catactt€ad ;gttctgggat apacgtgcag catgcge&gg : tttgfctgedt? : ag§fcatacac - ? 3:20 
ttgccatgfgt • ggtttgctgc cicccatc^gt ccatcafccta '€aie€ag$-t£atF -btfdt'octaat : 180 
gctatccctc ccctagcccc titacacfcccc" aaca§gdt?ct*^^ 

gtgc 244 

<210> 77 

<211> 254 <■'.*;:-. 
<212> DNA t.r..'- ? v-*:-: c -o)- <.r: • 

<213> Homo sapien 

<400> 77 -.rur^va^ ;v U^:.., 

cgttagggtc tctatccact gaaatctgaa gcacaggagg aagagaagea -gtyatagt&a 60 
gatggcaagt tcwtttacca cactctttaa catttygttt a^tfctaadc^tttattl&ifes 120 
gataataaag gttaatatta ataatgattt attttaaggc attcccraat ttgcataatt 180 
ctccttttgg agataccctt ttatctccag tgcaagtctg gatcaaagtg atadamag&a 240 

. , ; ., - z^,r> '-r :-k^.x.;r i k -zr.~3 l.v.:r,^ ;-/ 2 54 



' -gttcctetca gtgc T • " f 

<210>->78 
<211*"355 

<*212>rDNA" V't;"'- ',y/:-..r: vj>>c-,, ^..b/r-f yjrjg . 

<213> Homo sapien - l ; . ?- " :>■-:< fir: ;V3 

<220> t. <rn: 

<221> misc_feature ti'X *\.\ 

<222> (1)...(355). r.-Zi <:l£i:> 
<223> n « A,T,C or 6 <.C;:'s> 

<400> 78 ■ .-'">C*t-- 

ttcgatacag gcaaacatg* actgcaggag-vggtg^tgacg^tcatgatgt ^tgccgatggt t. .'~ ,60 

^ ccggatggnc dcgaagAcgd ?actgganeae^^ 7 1120 

cctgagggga - egcaggacec ttatgafcectre^aatcttc-- adaacgggag: atggcadtgg' «:■■« 180 
attgantccc.antgabacca^gagacaedce^a^ - "240 

- ^ ttcctgtaga Tuggccccctt^gtggaggaaa gctdcatnag ' ttggtcatct tcaacaggat' r y ? 300 
ctcaacagtt tccgatggct gtgatgggca tagtcatant taacCntgtri tcgaa *' r; P 355 

<210> 79 

<211> 406 ; \> i 

<212> DNA W 

<213> Homo sapien r v 

<400> 79 

taagagggtaccagcagaaa ggttagt&tc. atcagatagc atcttatacg agtaatatgc 60 

ctgctatttgaagtgtaatt gagaaggaaa: attttagcgt gctcactgac :ctgcctgtag - 120 

; ccccagtgac-agctaggatg* tgcattctcc~agccatcaa£ agactgagtc .aagttgttcc t 180 

ttaagtcaga acagckgact cagctctgac attctgattc gaatgacact gtt:caggaat' 240 
"cggaatcctgvtcgattagac-tggacagctt gtggcaa£tg*aa;tttgcctg ^taacaagcca 1 300 

gattttttaa aatttatatt gtaaataatg tgtgtgtgtg tgtgtgtata tatajtatatii : . 360 

tgtacagtta tctaa^ttaa tttaaaagtt gtttggtacc ctctta 406 

/Vi _ ..... 

<210>. 80 V ■ , , ,„ ;v 

<211> 327 ■ 
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<213> Homo sapxen \. 

tt ■ — 

<400> 80 ' / • _ , 

tttttttttt tttactcggc tcagtctaat cctttttgta gtcactcata ggccagactt 60 

agggctagga tgatgattaa taagagggat gacataacta ttagtggcag gttagttgtt, 120 

tgtagggctc atggtagggg taaaaggagg gcaatttcta gatcaaat aa ' t aagaaggta 180 

atagctacta agaagaattt tatggagaaa gggacgcggg cgggggatat agggtcgaag 240 

ccgcactcgtrvaaggggt^ggar tttfctctfttg.. tagccgttga gttgtggtag tcaaaatgta ... 300 
^ataattatta^gtag^agcc^acrga^a,.^::;. , >. , k .■■ > - 327 

' <210>::81l-;, ?r^ : i ?. ~ ". v~-t. • , : . .. •/ ^ r „ r ' , ;; , 

<212> DNA fi ; : : . — ■ ■ .-,■;■*■ ■ T . ~ 

<213> Homo sapien 

<400> 81 r , 

tagtctatgc ggttgattcg gcaatccatt atttgctgga ttttgtcatg tgttttgcca 60 
attgcattca taatttatta tgcatttatg cttgtatctc ctaagtcatg gtatataatc ' 120 
catgcttttt atgttttgtc tgacataaac tcttatcaga gccctttgca cacagggatt 180 
caataaatat taacacagtc tacatttatt tggtgaatat tgcatatctg ctgtactgaa 240 
^agcacattaa gtaacaaagg > caagtgagaa gaatgaaaag cactactcac aacagttatq, . , 300 
atgattgcgc atagactai;^ ; .--t".?^:. p::v;,r;;v'- zi:r":- ■ . ■■ ■■■ \ : , 318' 

■y-'\ c2ia:>^62^<::: :r?y ;v;.r.>. ? --^ :J.v' , :.::.-.j..:,v:- 1 r^..r- v, ■: -p: vvv . -■• ; . 

<211> 3?8 r:i'^:,.^ r ;. j.-W-? .or- :.' r . j ■■ ^ : r. : lf :.'n.; 

<212> DNA 

<213> Homo sapien 

<400> 82 ' .. t ;r /. 

tcttcaacct ctactcccac taatagcttt ttgatgactt ptagcaagcc tcgctaacct 60 

cgccttaccc cccactatta acctactggg agaactctct gtgctagtaa ccacgttctc 120 

ctgatcaaat atcactctcc tacttacagg actcaacata ctagtcacag ccctatactc 180 

cctctacata tttaccacaa cacaatgggg .ctcactqacc , caccacatta acaacataaa 240 

accctcattc acacgagaaa acaccctcat gttcatacac ctatccccca ttctcctcct 300 

atccctcaac cccgacatca ttaccgggtt ttcctctt . ^ . 338 



<210> 83 
' <211> 111 
<212> DNA 
<213> Homo sapien 

<400> 83 

agccatttac cacccatcca caaaaaaaaa aaaaaaaaag aaaaatatca aggaataaaa 60 
atagactttg aacaaaaagg aacatttgct ggcctgagga ggcatcaccp g, ill 

<210> 84 

<211> 224 ; - W^ 

<212> DNA . } . 

<213> Homo sapien I 

<400> 84 * 

tcgggtgatg cctcctcagg ccaagaagat aaagcttcag acpcctaaca. catttcc&aa 60 

aaggaagaaa ggagaaaaaa gggcatcatc cccgttccga agggtcaggg aggaggaaat 120 

tgaggtggat tcacgagttg cggacaactc ctttgatgcc aagcgaggtg cagccggaga 180 

ctggggagag cgagccaatc aggtttfcgaa.: gtteetetea gtgc / 224 



<210> 85 , 

<211> 348 vfc < J >*■- 

<212>-t>NA J ° ; . vj^j ^V^t-- ! .' . j ' 

<2l3V Homo sapient^ -v..--- .: 'HrV;-:* ^r.J '^^yp,\ : :n^;^ 

<400V-85 • ; ' > t..-:- r^'l .:^ **' ^."^r-*?-'! ^3 j;^£pf; >vt>3 . \r : v .... 

gcactgaga^ gaacttcgtt ggaaacgggt fcttfcttdatg' taag^ctatga^ cagaa^aatt 1 - 60 
ctcagtaact tccttgtgtt gtgtgtattc aactcacasa^gtit&aacgat: iffdfct^acacav :).?■■ 120 
gagcagactt gtaacactct twttgtggaa tttgcaagtg gagatttcag scgctttgaa 180 
gtsaaaggta gaaaaggaaa tatcttccta taaaaactag acagaatgat tctcfagaaacr 240 
tcctttgtga tgtgtgcgtt caactcacag agtttaacct ttcwtttcat agaagcagtt 300 
aggaaacact ctgtttgtaa agtctgcaag tggatagaga ccctaacg AW.i 348 

<210> 86 

<211> 293 ic *:";0-.-.* 

<222> TtiXk s ~ * ,.*r; 1 -r.:^--;/ ^n^v"^"^' ^ 

<213> Homo satpieri " - - ■'' -:U:;<t,;j e;^:-.;.*j r r/.^ 'o:;:.* ; -t^;. 

•acabagwkca ggcttkcaaa cactcttttt gtmgaatytg caagwggaka^tttsrrccr^^^^ 

tttgwggycw wysktmgaaw mggrwatatc ttcwyatmra amctagacag aaksattctc 180 

akaawstyyy ytgtgawgws tgcrttcaac tcacagagkt kaacmwtyct kyttfat^giag 240 

cagttwkgaa actctmtttc tttggattct gcaagtggat agagacccta adg£ <.*'*S> 293 

<210> 87 vT->tq?s o;::0- T < v r^; 
<211> 10 

<212> DNA f. V 

<213> Artificial Se^end€^> r -v*' f:r ?3**i-r.isw :i v. - :■ -a: -*-;> j* t.^ £r;>;' 

<223> Primer fo!rr*atifclif iea^&6^ 

" - ' ' cvsr>£ If^;^^: rvs::.; ;.o>:.- t svu., •:» ; .xv- 

<400> 87 1 ■' :v:tCD^:r Jt&v-y : eo- *".c;c:..> -'^r-;^ 

ctcctaggct . io 

ft t " 

<210> 88 ,C.r : 

<2ii> io - ^ 

<212> DNA : 
<213> Artificial Sequence 

<220> v^. k v.-.r:.-. ■:.* :; iii.;^. . . ' ; • 

<223> Primer for amplif icatidn^ from breast tumor cDNA; 

<40Q> 88 > '] 

agtagttgcc , ; io 

<210> 89 ' ' < - ."V 

<211> 11 / 

<212> DNA^j . r .i <■ "J > 

<213> Artificial Sequence •v" ^' "H- - . •= * ;.- - ' . 

; <223> Primer for amplification from breast stumor 
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\ 

<400> 89 f./ 

ttccgttatg c • // 

/ 

<210> 90 
<211> 10 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer. .,£pr, anpiifi^ation Jzrjom f i>reai5t tianor ,cO>NA 

<400> 90 
^ tggtaaaggg 

<210> 91 
<211> 10 
<212> DNA 

. <213> Artificial Sequence L 1 

<220> 

<223> Primer .for aj^lif iq^t.ion f rom breast tumor cDNA 

<400> 91 
tcggtcatag 

<210> 92 
<211> 10 

<212> DNA V 
<213> Artificial Sequence . - , t ... , ; , v r 

<220> 

<223> Primer : , for amplification . f r,Qm breast tumor cpNA 

<400> 92 
tacaacgagg 

. <210> 93 
<211> 10 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer-.for ajnplification , from breast tumor. cDNA 

<400> 93 r 
tggattggtc 

i 

<210> 94 ' 

<211> 10 ~" 

<212> DNA , 

<213> Artificial Sequence ^ -\, 

<220> 

<223> Primer, for r atp^lification fasom breast tumor^cDNA 



<400> 94 



ctttctaccc 



id 



<210> 95 
<211> 10 
<212> DNA 



<213> Artificial Sequence 



<220> 

<223> Primer fbr amplification f fom breast tiimof^cDNK' 




<400> 95 



ttttggctcc 



''O 10 



<210> 96 ; ! ;;' 

■ <211> 10 ' / f - f ' J:y ^' ■ 

<212> DNA /■ :V;vV ' ^ 

<213> Artificial Sequence ' '^^rji.t 

<220> i: 
<223> Primer for amplif icStioxi -from breast txi^r cDkA 

<400> 96 ' <0 v: * :: * 

ggaaccaa t c , - ; - r ' ' ; ' * v 1 0 

<210> 97 < - : 

<211> 10 '['- r - A ; 

<212> DNA A ' l << - : 

<213> Artificial Sequence ' — ■ ' h - ^ ' ^.^ 

<22o> ' 

<223> Primer for amplif i&a-txoh-f rom breast tumor cEsa&A ,;:T;; 



<210> 98 
<211> 10 
<212> DNA 

<213> Artificial Sequence : j ; ; v 

<220> 

<223> Pritoef : 'fof amplif icat ion "from -breast tumor cDNA 
<400> 98 



<400> 97 



tcgatacagg 



10 



ggtactaagg 



10 



<210> 99 
<211> 10 / 
<212> DNA jj 

<213> Artificial Sequence 



<220> 

<223> Primar for amplification from breast tumor cD£3A 
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<400> 99 
agtctatgcg 

<210> 100 
<211> 10 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer :i for ait^lif ication frpm, breast tumor cDNA 

<400> 100 
;ctatccatgg 

<210> 101 
<211> 1G 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer . for an^lif icat^on from breast tvunor cDNA 
<400> 101 

;.;:tctgtccaca . t . , '\ 

<210> 102 

<211> 10 N 
<212> DNA 

<213> Artificial Sequence .. - , . : 

<220> 

<223> Primes for amplif ica&iqn from breast tupor ,cDN\ « 
<400> 102 

: aagagggtac • ..'.[' 

* <210> 103 
<211> 10 
<212> DNA 

<213> Artificial Sequence - v ? : - 

<220> 

<223> Primer , for amplif ication f rom breast tumor cDNA . 

<400> 103 } , 

cttcaacctc 

i *' ■■'•■* 

r 

<210> 104 ( ; . 

<211> 20 -V 
<212> Dm i 
<213> Artificial Sequence V5 . ; . 

<220> 

<223> Primer for amplification from breast tumor : CDNA . ., 



i 




<400> 104 , t <:U. • 

gctcctcttg ccttaccaac ' -vr -20 

J 

<210> 105 J 

<211> 20 ' u .0 • -Y.C> 

<212> DNA ; 

<213> Artificial Sequence irjv?};i\ v 

<220> . '* cv: : > 
<223> Primer' fdi amplification from 'breast fct^r'-cDNA ' — 

<400> 105 "i- c : - 

gtaagtcgag cagtgtgatg r or: v- 20 

<210> 106 .TCU :.C £ T; 

<211> 20 ' -: * 

<212> DNA . *V*& 

<213> Artificial Sequence >: ^ Vv,v. . : x.t?. : -.-a' 



<220> ^ . . ^ ::.-.:.> 

<223> Primer for amplification % f rom brelst tumor dD^ ^^ v- 

<400> 106 -ttf" <00>> ' 

gtaagtcgag cagtctgatg >^Y; Yi:,; : 20 

<210> 107 v,- ■ r.: u,- 

<211> 20 0. crx.;; 

<212> DNA h>TC v v; V;i 

<213> Artificial Sequence •** rw;:^.y 1 -> z'i '--*-Xi- f \f. " 

<220> ;S;.'> 

<223> Primer .for atmpl ifica^oii?-£ro^' brUE^; tumor cDNA 



gacttagtgg aaagaatgta '-20 

<210> 108 t tV ' r ; 

<211> 20 r.: 
<212> DNA ? T " 

<213> Artificial Sequence ■ ; ' »; : ? ^: v Y ;/ 

<220> : ^ , 

<223> Primer for amplification 1 from breast tumor cDNA r ; : ■ 

<400> 108 ~ i, t : 

gtaattccgc caaccgtagt t . - 20 

<210> 109 1 , r 
<211> 20 / 

<212> DNA^/ .... ; . 

<213> Artificial Sequence - v -\'Jt> 

\ 

<220> v 
<223> Primer for amplif icsctibn from breast tumor 
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<400> 109 
atggttgatc gatagtggaa 



<210> 110 
<211> 20 
<212> DNA 




<213> Artificial Sequence 



<220> 

<223> Primer ofor amplification from breast tumor cDNA 



<400> 110 
acggggaccc ctgcattgag 



20 



<210> 111 ^ I 

— •■■*.■' ! 

<212> DNA . o., 

<213> Artificial Sequence ._■;:_>;: >■. ; 

<220> 

<223> Piinier.for amplification from breast tumor cDNA ^ 
<400> ill 

tattctagac cattcgctac y 2C 

<210> 112 i . ; 

<211> 20 ; ■ 

<212> DNA 

<213> Artificial Sequence ..; ' ; i 

<220> 

<223> Primer for anplification>farom breast tumor cDNA 

<400> 112 . .,.< 

acataaccac tttagcgttc .; / ;; . 20 

<210> 113 

<211> 20 ') ' ■•) '.-V, 

<212> DNA , 
<213> Artificial Sequence * . : * . ; - , : 

<220> I - i 

<223> Primer for amplification from breast tumor cDNA '4(> 

<400> 113 

cgggtgatgc ctcctcaggc ... ■ I .. . 20 



<210> 114 

<211> 20 

<212> &m> 



<213> Artificial Sequence 



<220> 

<223> Primer for amplification -''from breast tumor cDNA 



<400> 114 t 
agcatgttga gcccagacac 

<210> 115 
<211> 20 
<212> DNA 
<213> Artificial 



<220> 

<223> Primer for 

<400> 115 
gacaccttgt ccagcatctg 

<210> 116 
<211> 20 
<212> DNA. 
<213> Artificial 

<220> 



Sequence 



amplification from breast tumor cDNA 



Sequence 



<400> 116 
tacgctgcaa cactgtggag 

<210> 117 
<211> 20 
<212> DNA 
<213> Artificial 

<220> 

<223> JPrimerfor 

<400> 117 ' 
cgttagggtc tcta,tccact 

<210> 118 
<211> 20 
<212> DNA 
<213> Artificial 

<220> 

<223> Primer for 

<400> 118 
agactgactc atgtccccta 

<210> 119 
<211> 20 / 
<212> DNA ij 
<213> Artificial 

<220> ^ 
<223> Pximer for 



Sequence 



amplification from breast tumor cDNA 



Sequence 



amplification ^ from : breast tumor cDNA - ;l :r a 



Sequence - -v : ■ .. T 

»" - 

amplification^ from. breast tumor cDNA • ; 



20 



20 



20 



20 



20 
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<400> 119 
tcatcgctcg gtgactcaag 



<210> 120 

<211> 20 • :; , ■ 

<212> DNA 

<213> Artificial Sequence 

<220> . ,i • , 

<223> Primer for amplification from breast tumor cDNA . ■ *" 

<400> 120 ... ■ *j. '• 

:-caagattcca taggctgacc ,20 

<210> 121 

<211> 20 . .. 

<212> DNA a , 

<213> Artificial Sequence , : \ '! . 

<220> 

<223> Printer .for amplification from breast tumor cDNA ~ 
<400> 121 

%acgtactggt cttgaaggtc .; - : : - \ 20 

<210> 122 , 
<211> 20 — . : 

<212> DNA - v . <,?• 

<213> Artificial Sequence v ^ ; ; 

<220> 

<223> Primer for avnplif ication: from 1 ; breast tumor cDNA 

<400> 122 * 
gacgcttggc cacttgacac .... 20 

<210> 123 

<211> 20 j\ 
<212> DNA • > 

<213> Artificial Sequence 

<220> 

<223> Primer for amplif icatioir f rom breast tumor cDNA " > 
<400> 123 

gtatcgacgt agtggtctcc 20 



<210> 124 
<211> 20 
<212> DNA 



<213> Artificial Sequence 



<220> 

<223> Primer for amplification from breast tumor cDNA 



<400> 124 , 
tagtgacatt acgacgctgg 

J 

<210> 125 J 
<211> 20 ' 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for amplification from breast tumor cDNA 
<400> 125 

cgggtgatgc ctcctcaggc - ; :. 

<210> 126 . r ' 

<211> 23 * " 

<212> DNA ' c i 

<213> Artificial Sequence ; v )' t - =' 

<220> 

<223> ^Primer for amplification- from: breast tumor CDN& 

<400> 126 
atggctattt tcgggggctg aca 

<210> 127 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 'Primer for amplification from breast tumor cDNA 

<400> 127 J 
ccggtatctc ctcgtgggta tt 

<210> 128 

<211> 18 'r? 
<212> DNA - 
<213> Artificial Sequence 

<220> 

<223> Primer for amplification £ rom breast tumor cDNA 

<400> 128 
ctgcctgagc cacaaatg 

<210> 129 , :V? : 
<211> 24 J 
<212> DNA^f 

<213> Artificial Sequence 

\ 

<220> 

<223> Primer for amplif ication from breast tumor cDH& 
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<400> 129 v 




24 



<210> 130 

<211> 14 1 
<212> DNA . . 

<213> Artificial Sequence . 

<220> , 

<223> Primer 

<400> 130,,, , ; .- 

ttttttttt ttag^' ; ' ! " ; 

<210> 131 . ~ 

<211> 18 

<212> PRT 

<213> Artificial Sequence ... 
<220> 

<223> Predicited Th Motif s (B-cell. epitppes) ; 

<400> 131 

bt Ser Qly Gly , Arg . Tbx Phe Asp Asp P3*e His, Arg Tyx Leu Lei 

i '"sr '' '" c ' ' r ' " ib ' 1 ; '" * " "'" " '15' 



<210> 132 
<211> 22 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Predicited Th Motifs (B-cell epitopes) 

<221> VARIANT 

<222> (1) . . . (22) 

<223> Xaa « Any Amino Acid 



<400> 132 

Gin Gly Ala Ala Gin Lys Pro lie Asn Leu Ser Lys Xaa Xle Glu Val 

1 . 5 £0, v :i „ 15 

Val Gin Gly His Asp Glu 
20 

<210> 133 

<211> 23 ( ; „... ' " - V 

<212> PRT ^ , . ; ; 

<213> Artificial Sequence > ' ' 



Gly 



lie 



<220> 
<223> 



Predicited Th Motifs (B-ceil epitopes) 



<400> 133 i 
Ser Pro Gly Val Pfte Leu Glu His Leu Gin Glu Alqi Tyr Arg lie Tyr 

! 5 10 ^^'i^ 

Thr Pro Phe Asp Leu Ser J Ala 

r i r r 

20 J " ^ 

<210> 134 . ' ...... ■ \" 

<212> PRT 

<213> Artificial Sequence r 
<220> 

<223> Predicited HLA A2.1 Motifs (T-cell epitopes)^ / 
<400> 134 

Tyr Leu Leu Val Gly lie Gin Gly Ala ~ "\\ '". )'] 



<210> 135 
<211> 9 
<212> PRT 

<213> Artificial Sequence 

<220> _ ^ _ x , ^ _ °- 

<223> Predicited HLA A2 ;i Mpti£s (t^c^ll" epitopes ) v 

<400> 135 

Gly Ala Ala Gin Lys Pro lie Asn Leu 



<210> 136 
<211> 9 

<212> PRT *.'.'.>■.: \. .">.. :-:-s. ::: 

<213> Artificial Sequence 

i 

<220> - ' v ■ ' • • ■ ' ■ 

<223> Predicited HLA A2.1 Motifs (T-cell epitopes,) 

<221> VARIANT 

<222> (1) . ... (9) f: J: 

<223> Xaa » Any Amino Acid 

<400> 136 ' • :> * ;; ; "* ' . ' ; ; * ' 

Asn Leu Ser Lys Xaa lie Glu Val Val 



<210> 137 
<211> 9 1 
<212> PRT , 

<213> Artificial Sequence 
<220> J 

<223> Predicted HLA A2.1 Motifs (T-cell epitopes) 
<400> 137 
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Glu Val Val,.Gln Qly His Asp Glu Ser, 

, • <2ib> i38.\. 7-\ t . [7, 

;; , <2ix> .9 ^ \ v ! *\ : /. ., .,, 

<213>^tificial jSeqyence ( . , 

r"- <??^ r P^fUqiteci #1 £2^1 ' ^atifs' (trcell ^itc^ee) 

,'\ :: ' r <400> V 13V^ 7^ ' ■ -v > ' " • • 

r His Leu. Gln'j Glu Ala ,7^r' lie Tyr. . 

t . : . . ; <2Xi>^ *V * ]' I ".".~-*\*/ ' , " 

<3Xi.£ : "Ai^tt^ "■■ 

,y r . r <22p>^ V: , ,., ..j, ,. :;. j7 .;, ( ... 

r : <£2£>, (Tr cell /epitopes) 

'\cJ ^0^.13>J- s^'^rv^v'w v-';^U'^';r . - 

,Asn Leu Ala^ Phe Vat Ala ? Gla Alz,ty&7j7 ,'. "77. "." 

• V <21Q> 3L40i i^;^' ^". r • ' • ' . *7 : . ^\ 

^ <211>,.^ ; .^ /- ,^ , c^ZVrA^r- ,%V -7/ 

<2.12>, ; .PRT . b . • r .' r //^jV/^/ ; -3 

c*. ii'.: <213>- Artificial ; Sequence ; J ; , r ^ - r - ( r . : . . . 



;..:t.;- 
J; 



) , ^?23> J Predicited HLA A2 l? ^ , ,mti£a (T-cell -epitopes);. 

<40Q> 140 " ' s ,. ,, 7 ,. . . 

•Phe Val Ala Gin Ala ; ^aa\ Pro ^sp^^er . /. ' / , ; ^ ■ 



<210> 141 , ; 
<211> 9388 ; ■ 
<212> DNA- -77 /, 
<213> Homo sapien 



r y.: <400> 141; - - , : , , r . V ; [ t , ^ . S; . '.. / . 

.gctcgcggcp, gcgagctcaa ttaaccctca ^ctaaagggag tcgactcgat cagactgtta ]. 60 

ctgtgtctat gtagaaagaa gtagacataa.ga^ actaagaaaa 120 

attcttctgq, cttgagatgc tgttaatctg taacGctagc ccc^accctg tgctcacaga / 180 

: gacatgtgct gtgttgactc k aa^ttcaat^ ggatttaggg c^a^gctttg. ttaaaaaagt . 240 

gcttgaagat aatatgcttg ttaaaagtca : tcaccattct qtaatctcaa gtacccaggg 300 
aqacaataca ; ctgcggaagg ccggagggac.ct'ct'gtctag gaaagccagg tattgtccaa ^- 3S0 

gatttctccc catgtgatag cctgagat^ ggcctcatgg gafigggtaag acctgactgt 320 

cccccagccc gacatccccc agcccgacat ccqccagccc gaiacccgaa ^aagggtctgt ^ 480 
SC?tgaggagg at tagtaaaa gaggaaggcc , tcjt t tgcagt : tgaggtaaga ggaaggcatc " r 54 0 

<tgtctcctgc tcgtccctgg gcaatagaat gtcttggtgt aaaacccgat tgtatgttct .600 



acttactgag ataggagaaa acatccttag ggctggaggt" ga^ac : acgct"; gg<#gcaata 660 

ctgctcttta atgcaccgag atgtttgtat aagtgcacat caaggcacag- cacctttcct 720 

taaaettatt tatgacacag agacctttgt tcacgttttc ctgctgaccc tctccccact 780 

attaccctat tggc.ctgcca catbqccctc tccgagatgg tagagataat gafccaataaa 840 

tactgaggga actcagagac ca^tgtcpct gtaggtcctc cgtgtgctga gc^ccggtcc 900 

cttgggctca cttttct.ttc tctatacttt gtctctgtgt ctctttcttt tctrcigtctc" 960 

tcgttccacc tgacgagaaa tadccacagg tgtggagg^* : c^gccaccc f cttc&ataat 1020 

ttactagcct gt.tcgctgac aacaagactg gtggtgcaga aggttgggtc ttggtgttca 1080 

ccgggtggca ggcatgggcc aggtgggagg gtctqcagcg cctggrtgcaa atctcc&ag^' 1146 

aagtgcagga aacagcacca v agggtgattg taaattttjgai tttrocgc^g^yaggtaferfcfca^ 1200 

ttccagcgca aa ( aatgcgca ggaaagcttt tgctgtgctt gtaggcaggt aggccccaag 1260 

cacttcttat tggctaatgt ggagggraacc tgqacatcca ttggctgaaa tctecgtctk* 1320 

tttgaggctg actga^cgcg ttqptttctt ctgtgttgcc t!$gaaa^ga r ctgtctgtcr' lil ■ 1360 

agtaacatct gaitcacgttt cccattggcc gccgtttccg gaagcccgc<r ctcccatttc 1440 

cggaagcctg gcgc^siggtt ggtctgcagg tggcctccag gtgfcaaagtg ggaagtgtga ; 1500 

gtcctcagtc ttgggc^att cggccacgtg cctgccgg^c atgggacgct gs^gggt^cag' 1560 

cagcgtggag tcctggcctt ttgpgtccac gggtggg^aa ttggccattg ccac&tfcg&g^ 1620 

aacjtgggact caggctgccc cccggccgfct tctcatccgt ccaccggact p^gksc^ct 1680 

cgcactggcg ctgatgftagt ttcctgacct ct^acCcgta^ ttgrctcca^ Wbtaaag^tk' 1740 

aaaacggggc tttttcagcc cactcgggta aaaicgccttt tgatttctag gcaggtgttt 1800 

tgttgcacgc ctgggaggga gtgaLCcpgca ggtbgaggtt tattaaaata cattcdtggt^ i860 

ttatgttatg tttataataa agcacccccia cctt^&* ? a^ 1920 

tattatttag ; tggactgtct ctgataagga cagccagtta aaatggaatt ttgttgttgc 1980 

taattaaacc aatttttagt tttggtgttt gtcctaatag caacaacttc tc^gcftrtt^V 2040 

taaaaccata tttcttgggg gaa-ktttctg tgt^ggcfaxS a^g6f^ta!g ; 'tb¥^ga^t'tg- ,: r 2ido 

ttttaaagga agtaagttbc tggttttgat atcttagtag tgtaatgccd' aacctggttt 2i60 

ttactaaccc tgtttttaga ctctccbttt ccttaaatca cctagccttg tttccacctg 2220 

aattgactct qccttagcta agagcgccag atggactcca tcttggctct tt&Wct^gca- 2280 

gccccttcct paaggaqtta acttgtgcaa gctgactccc agcacatcca agaatgciat 2340 

taactgttaa gatactgtgg caagctatat ccgcagttcc gaggaattca tdtf^ttgat- 2400 

tatgcccaaa agpcccgcgt ctatcacctt gtaataa65t : ^a!ioigccVct VcaebtgigSaa 2460 

ctattaactt tcctgtaacc atttatcctt tta^cttttt tgcttacttt atttctgtaa 2520 

aattgtttta actagacctc ccctcccctt tctaaaccaa agtataaaag aagatctagc 2580 

cccttcttca gagpgga^ag ; aattttgagc ^tfa^ccaftc; *tct tggtfggc cagctaaaitat 2640 

aa^ggacttt taatttgtct caaagtgtgg cgttttctct aactcgctca ggtacgacat 2700 

ttggaggccc cagcgagaaa cgtcaccggg agaaacgtca ccgggcgaga gcc^gcccg 2760 

ctgtgtgctc ccccggaagg acagccagct tgta^ggg£- agtgccacct grfaaaaaaW 2820 

tttccaggtc cccaaagggt gaccgtcttc cggaggacag cggatcgact accatgcggg 2380 

tgcccaccaa aattbcacct ctgagtcctc aactgctgac cccggggtca ggtaggtcag 2940 

atttgacttt ggttctggca gragggaagcg accctgatga gggtgtccct cttttgacic 3000 

tgcccatttc tc^aggatgc tagagggtag agccctggtt ttctgttaga c^cctctgtg 3060 

tctctgtctg ggacjggaagt ggccctgaca ggggccatcc cttgagtcag tecaca'tccc 3120 

aggatgctgg ggrgactgagt cctggtttct ggcagactgg tctctbtctc tcbctttttc 3180 

tatctctaat ctttccttgt tcaggtttct tggagaatct ctgggaaaga aaaaagaaaa 3240 

actgttataa actctgtgtg aatggtgaat gaatgg^ga ggacaagggc ttgcgcttgt 3300 

cctccagttt: ^ta^tccaG ggcgiaagct ^ 3360 

tccgtggc#a ccbcataagg 'cfitaaggcag catcbggcdt (; agct?pgatcc igagc<%gggg : :; 34i20 
tttataccgg cptgtcaatg ctaagaggag dcciagtcdc ctaaggggga gcggccacjgc " 34BO 

gggcatctga; ct^«tccc?at caiigggaccc cctccccttTg trtt^fcctaaa aaaaaaaaaa ' ; 3540 
gaagaaactg atgtttfatfeg 1 : ^ 3600 
• ttctgttcfifg tgtcta^fe^t ^ dttgettagt ggt^tcaSg^etbgcatg tcaggacgtc^ ^^fe€0 

gatattgccc aagacgtfbtg g§taagaact tctg&iarat r bcfctagtgct gkttttttgt : : 3720 

cacaggaggt taMttt^tc atcaatcatt tagg^€g^c6 aacacagtcc tgtcttttct " - 3700 

f gcc3gaagca : •agtcaggt:gt , tgtfeacggga a^agegtaa vaaaTaacattc gcctgattgg : <3B40 

1 gatttctggc accatgatgg ; ^tgtatttag attgficaifac dceacatcca ggttgattgg '3900 
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acctcctcta :aactaaactg; gtggfcgggtfc . caaaacagcc accctgcaga fc£tccttgc£ : . ;;3?60 
cacctctttg gtcattctgtcsaqttitcet; ■ gtgcccttaa atagcacact: jktgtagggaa r : . : ;4020 
acctaccctc gtactgcttt aettcgttta . gattcttact ctgttcctct ^tggctactc^ : . : ;4080 
tcccatctta aaaacgatcc ,aag1;ggtcct fcttcctcctq . cctgccccct > accccacaca } ~ —.4140 
tctcgttttc . cagrtgcgaca -; ^g«agttcag: cgtctccagg acttggctct gctctcact^y, : 4200 
cttgaaccct taaaagaaaa^agctgggttt gragctatttg cctttgagtc atggagacac 4260 
aaaaggtatt : tagggtacag : -. atctagaaga . agagagagaa cacctagatc , caa^tgaccc , 4320 
aggagatctc rgggctggcct ^ctagtcctc^. tccetcaatc ttaaagctac^agtgatgtgrg ' 4380 
c&agtggtatittagctgttgrt^ - 4440 

tcgatactcc agccccccag ggagtgagtt ;tctctgtctg ;tgctg^ggttt/;gatatctatg . ,- r 4500 
ttcaaatctt c attaaattgc ; cttcaaaaaa aaaaaaaaaa ;gggaaacact . tcctcccagc \- 4569 
cttgtaaggg ttggagccG^fCtccagtata, tgctgcagaa tttttctctc: g^ttctcag : 46?p 
aggattatgg ; agtccgcctt aaaaaaggca agctctggac actctgcaaa gtagaatggc . 4680 
caaagtttgg ;agttgagtgg ; cpccttgaag ggtcactgaa cctcacaatt -gttcaagctg 
tgtggcgggt. tgttactgda.jactcccggcc tccctgatca gtttdcctac attgatcaat ; ^4800 
ggctzgagttt /ggtcaggagc s accccttcca fcggctccact catgcaccat tcataatttt.' 46-60 
acctccaagg - tcctectgag ; ccagkccgtg.'ttttcgcctc gaccctcagc cggticagct 4S>20 
cgccctgtac tgcctctctcKtgaagaagagrgagagtctcc ctcacccagt cccaccgcct 4980 
taaaaccagc : ctaetcccr;fc , agggtcafccc ;catgtctcct :dfgcjl:atgtc dcctgtaggc ^ 5040 
tcatcacccaittgcctctlt^^^ tctactacca , 5100 

ctgagagagg, cacaagtccc : tctgggtgat . gagtcrctcca-. cccccttcct . ggtttatgtc : . 516b 
ccttctttct acttctgact : tg^ataattg /gaaaacccat aatcctccpt: tctbtgaaaa . 5220 
gccccaggc t • t tg^cct cac :* fcga tggagtc ■ . tgtac t ctgg : a caca t: tggc > ccacc tggga : 5280 
tgactgtc&a-cagctpc^ gagagggaaa gtatccaaag . 5340 

agaggccaaa aagtacaactT ^cacatcaac: caataggccg gaggaggaag ctagagga.at , 5400 
agtgattaga gacccaattg ggacctaatt ^gggabccaaa tttctcaagt ggagggagaa , .. 5466 
cttttgacga. tttcpaccgg itatctcetcg fcgggtattca : gggagctgct cagaaacc£a , 5520 
taaacttgtc taaggcgaet .gaagtcgtcc * aggggcatga , tgagtcacca ggagtgtttt \ l} 5580 
tagagcacct ccaggaggct , tatcggat.fct/-acakcre < 5640 

atagccatgc-: tcttaatttg; gpat£tgtgg ^.tcaggcagc cccagatagt aaaaggaaac <S7QQ 
tccaaaaact agagggattt : tgctggaatg aataccagtc agcttttaga* gatagcctaa ■ 5760 
aaggt t tt tg acagt caaga ggttgaaaaa: caaaa&. jaag/- cagctcaggc agctgaaaaa 5 82 6 [[ 
acjccactgat? aaagcatcct ggagtafcag:, ar,l:t^abtgU ■ tagatcagcc .. tcatttgact 58 8* 0 
tcccctccca- catggtgtttva^ ; 5940 

cctgttcatg actgtcagga act^^^ ^ 6000 

aatgtgcccc taggaaaggt ggatgccacc. ^^tracagfacagtagcag cttcctcgag . 6060 
aagggactac gaaaggccgg tgcagctgtt accatggaga cagatgtgt t jgtg^gctcag i 6120 
gctttaccag caaacacctc agcacaaaag gctgaattga tcgccctcac tcaggctctc 6180 
cgatggggta aggatattaa cgttaacact gacagcaggtacgcctttgc tactgtgcat. ^240 
gtacgtggag ccatctacca iggagcgtggg ctactcacct cagcaggtgg ctgtaatcca 6300 
ctgtaaagga catcaaaagg aaaacacggc tgttgcccgt ggtaaccaga aagctgattc 6360 
agcagctcaa gatgcagtgt gactttcagt cacgcctcta aacttgctgc ciracagtctc 6420 
ctttccacag ccagatctgc ctgacaatcc cgcatactca acagaagaag aaaactggcc 6480; 
tcagaactca gagccaataa aaatcaggaa ggttggtgga ttcttcctga ctctagaatc €540 
ttcatacccc gaactcttgg gaaaacttta atcagtcacc tacagtctac cacccattta ; . 6600 
ggaggagcaa" agctacctca: gctcctcegg agccgtttta agatccccca tcttcaaagc ; 6660 
ctaacagatc aagcagctct ccggtgcaca acctgcgccc aggtaaatgc caaaaaaggt 672b 
cctaaaccca gcccaggcca ccgtctccaa gaaaactcac cagga^gaaaa gtgggaaatt 6780 
gactttacag aagtaaaacc acaccgggct. gggtacaaat accttpctagt. actggtagac -., 6840 
accttctctg- gatggactga agcatttgct accaaaaacg' aaactgtcaa tatggtagtt . 6900 
aagtttttac tcaatgaaat catccctcga. cgtgggctgcr .ctgttgccat^ agggtctgat . 6960 
aatggaccgg ccttcgcctt gtctatagtt tagtcagtca gtaaggcgtt aaacattcaa 7020 
tggaagctcc attgtgccta tcgaccccag agctccgggc aagtagaacg catgaaccgc 7080 
accctaaaaa acactcttac aaaattaatc ttagaaaccg gtgtaaattg tgtaagtctc 7140 
cttcctttag ccctacttag agtaaggtgc accccttact gggctgggtt cttacctttt 7200 



gaaatcatgt atgggagggc gct*gcctatc \ ttgcctaagd Itaagagatgc :ccaattggca - 7260 
aaaatatcac :aaactaattt attacagtae ctacagtcta-Gce'a^cag^t- acaagatatc ^732tt 
atcctgccac - ttgtt cgagg aacccatccc aatccaat to dtgaacagac "agggcccfcgd :* * 73 8 0 
cattcattoe-^gccaggtga C9tgttgttt ^gttaaaaagt y- tccagagaga-aggactccct?.. < ^ 7440 
cctgcttg§a' agagacctca cf ccgtcatc acgatgdcaa cggctctgaa ggt^gatggo : f 7500 
attcctgcgt $gattcatca ctcccgcatc aaaaaggcca -'dcggagccca actagaaaca- i 1S6Q 
tgggtcccca gggcstgggte aggcccctta aaactgcacc ^taagttgggt : gafagqcatta* * 7620 
gattaattct ttttcttaat tttgtaaaac aatgcatragc :ttctgtcaa:a :qtta^gtatcv . :7680 
ttaagactca a£ataacce&-c^ 7740 
acacaagtgg-ggaatgtagt gtcra^ 

ctttccttta atcactcagc' ottgtttcca cctgaattga ctctocctta gctaagagcg . :.?:.;7860 
ccagatggac tccatcttgg 'ctctttcact ggqagccgct toctcaiagga -cfctascttgt * <7-B20 
gcaagctgac tcccagcaca tccaagaatg< : caattaactg ; :ataagata<jt gfcggdaagcfc . * *.;» :'7980 
atatccgcag ttcccaggaa ttegtccaafc tgattacacc caataagccqq :igcgtc tat qa i : i 8040 
ccttgtaata atcttaaagc ccctgcacct-ggaactatta. aegttcetgtv.aaeaatttat i .:?.':v-%:8.1'0 < 0 
ccttttaact tttttgccta ctttatttct gtaaaattgt - tttaactaga^ qqcccqptcJt /.^ :816 a 
cctttctaaa ccaaagfeata aaagcaaatc • tagccccttc-totcaggccgangagaatttcg;: . 8220 
agcgttagcc gtfetfcttggc caccagctaa ataaacggat tcttcQtgtg : tctcaaagtg -t : 8280 
tggcgttttc tctaaetcgcirtcaggtacga -ecgtggtagt attttcccca* acgtcttatt . r8340 
tttagggcafc gtatgt^g 

ttectttatc aactgtaata^ctggttttga ttatttattt: atttatttat -tttttttgag r;r. >,8460 
. aaggagttttf actctt^ttg ccca^gctgg ^agtgcaatgg: tgcgatcttg; gqtcactgca:? Jr 8520 
acttccgcct'- cfccaggttca^agcgattctq ctgcctcagc ctqgagagta: gctgggatta< r; v 8580 
taggcatgcg" ccaccacacc cagctaattt: tgtattttta <jtaaagatgg:iggtt1tcfctca ; J : 86£0 
tgttggtcaa^ gfctggtctgg* aacfcqcqcgc ctcgggtgat ^ctgcccgcct icggcptccga: r; ;*87g0 
aa'gtgctgfcrcf: attacaggtg^ tgatccacca cacccagccgratttatatgt.Jsttataaatca,, ' ?7f 0 
cattcctcta accaaaatgt; f> agtgttfrcct^ tceafccttga atataggcfcgt* tagaccccgt j s ^ 8820 
' gggtatggga ' cattgtfcaac; agtgagaccg. 1 caggagttfct tatgtcatct;- gac^gcatct^:? . 8880 
ccaaatagcc ttcatggttg tcactgctt& ! ceaagacaat: tcqaaataac ^cttcccagt: c: i;8?4d 
gatgacttgc taettgctat- tgttactta^tgfcgttaagg:; fcg$ctg&tac: agacactat^J r,;, - 9000 
iagtatgtcag gaattaqace= aaaattetagt ?ggat6aaaca* altvattttat + taj:gtatgtg.: ...: 9060 
gattctcafeg gtcaggtcag gatt^cag^te agggeacaag^ggtagcpcac ttgtctctgtn -Jr, s 9120 
. ctatgatgt d tggcctcagcs acaggaga&t'i caac*gctgg:> ggtq tgggac catttggagg.* i a 9180 
cttgttccet caqatctgat^ acctggcttgriggatgttgga. aga^ggggtg; agctgagact v. 9240 
gagtgcctat atgtagtgtt tccatatggc; pttgicttcct ttaqagcctg gcagcctcag .9300 
g&tagtcaga attqttagga ggeacaggge:; fcceasggcasge atgctg,agggt gtcttttatg . r: 9360 
aggtagcdca' gcaaatqcac ■Qcaggatcc^-^j^vor; :in^.,c.:^ • - : 9388 

<210->M42 ■ ' :;:'j::-i : Cv* ■ V u . . • . .-i- -. . 

<21X> 4i^..' 'Wr^r:; - o V^. 1 ^ r^.^'; :< : i r.>.r?>? . '. 

-* : *"' : ' <2 13^ Homo sapien ■ ^ \^^; , piv-r :Jp. ■ - --v '.v*^ : --r.:^:- 

<4Q0> 142 . .*■■•..-.:•-.%;!■■..■.:.. ^- : ■-. * m-): . v. • 

v tgtaagtqga «fcagtgtgat -ggaaggaatg g^ctttggag agagcatatc oatctcctcc - , 60 

' tcactgcctc ' dtaatgtcat -gagg^acact - gagc^gaatt* aaacagggta> gtcttaacca . / 120 

! cactatttjtf agctaccttg :tcaagGtaat vggttaaagaarcact:tttggt ttacacttgt , • :1B0 

tgggtcatag f aagttgcttt. iccgccatcae gcaataagtt : tgtgtgtaat v: cagaaggagt ; 240 

taccttatgg. .tttcagt^tc: 'attctttagtt taacttggga . gctgtgtaat- ttaggctttg- , » 300 

cgtattattt\cactt^:tgtt: ctccacttat, gaagtgattg" tgtgttcgcg, tgtgtgtgcg . :/ 360 

tgcgcatgtg cttc^bggcag ttaacataag caaataccca acatcacact gctcgactt: : 419 

' <210> 143^ • ...... :: / „,••".; |v;-., ; . j '.. ■; 

<212> DMA 
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<213> Homo sapien v . v 

<400> 143 - -11 

tgtaagtcga gcagtgtgat gtccactgca gtgtgttgct gggaacagttaatgagcaaa. ,60 

ttgtatacaa fcggcjfcagtac ^at-tgaccggg atttgttgaa gctggtgagt gttatgaptft -v . 120 

agcctgttag ac^gtcta^ gcacatggct ^tggtcaact 180 

/gataaatccpvcQa^ 240 

cctttgt;taa;; tgAtttgfctc . t t^gactttcc, :Cttttctgtt ttcttattca, . aacqtatatc . - 300 

p tctttgcafca* £a£tgtaaa1t tpaaat^cpq: tc^gggtgca ggcagttcat, gtaagggagg . . 360 

; gaggctagqc; agfcgaga^^ ca ; r r .;■ . i. : 402 

. y <2i2> pna x v\. - >"\:\V.'. 

<213> Homo sapien 

<400> 144 ' 

tcgggtgatg cctcctcagg ccaagaagat aaagcttcag acccctaaca catttcqaaa 60 

aaggaagaaa ggagaaaaaa gggcatcatc cccgttccga agggtcaggg -aggaggaaat 120 

tgaggtggat tcacgagttg cggacaactc ctttgatgcc aagcgaggtg cagccggaga 180 

ctggggagag cgagccaatc aggttttgaa gttcctctca gtgc 224 

;<.21p>-;145: . ;.v v^v'^v Jou ^ y - •', ','-.] .'v 

'<?aiX>^ai^ ^H;OOr3-,' /;wr .i-p.-..^ r,: .J . " '•• . : V . 

<213> Homo sapien * . 
<400> 14.5 . 

agccatttac cacccatcca caaaaaaaaa aaaaaaaaag aaaaatatca aggaataaaa 60 
atagactttg aacaaaaagg aacatttgct ggcctgagga ggcatcaccc g ; ill 

<210> 146 
<211> 585 

^212>;-DNA. - , ',^^J',: W( ; j; ; v: . .,. •;. . 

j- • <2 13 >. Homo Sapien = :.: 1 r/ t -\\:>?.- :.rr->. ■< - t -.. \ . . "V . 

<400> 146 .z'i . J ' ' , ' - f v ? ^. 

tagcatgttg agcccagaca cttgtagaga gaggaggaca gttagaagaa gaagaaaagt ^ 60 

ttttaaatgc tgaaagttac tataagaaag ctttggcttt ggatgagact tttaaagatg 120 

cagaggatgc tttgcagaaa cttcataaat atatgcaggt gattccttat ttcctcctag 180 

aaatttagtg atatttgaaa taatgcccaa acttaatttt ctcctgagga aaactattct 240 

acattactta agtaaggcat tatgaaaagt ttctttttag gtatagtttt tcctaattgg 300 

gtttgacatt gcttcatagt gcctctgttt ttgtccataa tcgaaagtaa agatagctgt 360 

gagaaaacta ttacctaaat ttggtatgtt gttttgagaa atgtccttat agggagctca 420 

cctggtggtt tttaaattat tgttgctact ataattgagc taattataaa aaccfettttg 480 

agacatattt taaat tgtc t t ttcctgtaa: ^ fcactgatgat gatgtt ttct catgcatt 1 1 . ; 54 0 

cttctgaatt gggaccattg :ctgctgtgtc rtgggctcacr. tgcta . r :.. * ~ :■ . :r>, ^: ,585 

<210> ; :147 -.j^i" yr. v - u: .._ 0! s - . • — . .it.- 

^ ■ :<211> :57S ^ •. • ..: . • v y-; " vp; •; /; ; 

<212> DM. ; - : . : 

<213> Homo sapien < 

<220> ' ... 

<22l> misc feature -'J: 



<222> (I)... (579) ; ! ; a : :-«: , 

<223> n » A * # T * C ° r Q 

«■**'* k ; - : 

tagcatgt : t£g agcccagaca c^gggcagcg ggggtggdda "^SS^bacfct-citf tgdcga&ccc^ ■ " ; 60 
•aagcgtgt-tfc' gbctgtgaag gkccctgacg tcadctgcca? ^gct-agdjgag -'gig^iBaktgtv^ 120 
' ggagtgaatg 1 ttdacdgact-4:tcgcaggag tgt^cagaag*^6aggt§ca^ ^ - 180 

ttgtgttcat ^ccfcctcaa gatatgcaca^ btgdtttdca' aateaa§ca£ caactgtcafc - 240 
ctccagatgg ggaagadttt r 'ttctccaadc agcaggcatgg ; fcccccatcc'a-; «tca3acacc^ : : ;3b0 
agcacgtcca ccttctcggg cagcaccacg tcotccacct tct"^ v r*360 
atgtcagcaa agccgttctg cangaccagc tgccccgtgt gctgtgccat ctcactggcc 420 
tccaccgcgt acacdgctct aggccgdgca tantgtgcac agaanaaatg atgattidagt 480 
cccacagccc acgtccaaga ngactttatc cgtcagggat tctttattct gcaggatgac 540 
ctgtggtatt aattgttcgt gtctgggctc aacatgcta v*^- . rv 579 

<210> 148 

<2ii> 249 ' ' ^/ ^ <(-.::-> 

<212> DNA. > ! .... \ t :.. • v^f :.so;y:-.. :voj.' : r '.J/V 1 ' 

<213>; Homo i.sapien • ■" . ■ ■■• v ->"-> z i.p %v ' ^ ^ $\ >" '^^^;;p^ 

'■- <400> 148 ">:;.i.jr : * t \-? a;. [Vj'?v.:>?v N;- 1 

ttggcaccag gatcttggac ttccaatctc cagaactgtg agaaataagt afcttgbcgot 120 

aaataaatct ttgtggtttc agatatttag ctatagcaga tcaggctgac taa^agaaae 180 

cccataagag ttacatactc attaatctcc gtctctatcc ccaggtctca gatgctgsfac 540 

"aaggtgtca' ' .-.-.-r .-'^ .vr.oU -TC^ 249 

<210> 149 it <- ^ 

<211> 255 ■;*'.:■ ^j" 'I-*' ^-C-t;.!iAn::f.f /P^Se-.'r.^.S/.H^ '-^J " • • C 'Cifi.*' "' ..f r- k * :*,;■';.• 

<212> DNA " " , : vo-;.r;^ ? ;< - v;' :. / -j, ••-.•-.^ : • • ' v.:*'-?--"- ^r, 

<213> Homo sapien 

<400> 149 - ; •;<... 

tgacaccttg tccagcatct gctattttgt gractttttaa taatagccat tctgactfcrgt 60 
gtgagatggt aactdattgt gggtttggtc tgcatttctc taatgatcag tgatatt^ag 120 
ctttttttaa atatgcttgt tgaccacatg tatatcatct tttgagaagt gtctgttcat 180 
atcctttgcc cactttttaa tttttttatc ttgtaaattt gtttaatttc cttacagatg 240 
ctggacaagg 'tgtda ;-V"H- • :.«."■ " f-.>hp-;., ri- "''255 

<210>150 ^ v .. ■•• 5: •; r '. * - [[ . 

:<211> 318 J' -: ; ' '.-'^J. ?. c::^-:; f.» >: '-ti.i. ' 

■{<212>.DNA . . ^.V v;.s -v'- c 

< 213 > 'Homo sapien. * "r • 

ttacgctgca acactgtgga ggccaagctg ggatcacttc ttcattctaar ctggagagga : i : 60 
gggaagttca agtccagcag agggtgggtg ggtagacegt ggcactcaga aatgtcagct • '120 
ggacccctgt ccccgdatag gcaggacagc aaggctgtgg ctctccaggg ccagctgaag 180 
aacaggacac tgtctccgct gccacaaagc gtcagagact cccatctttg aagcacggcc 240 
ttcttggtct tcctgc^ctt ccctgttctg ttagagacct ggttatagac aaggcttctc 300 
cacagtgttg cagc^aa ; . 318 

<210> 151 \ 

<211> 323 " d" :i .;:, 
<212> DNA ■;. ... 
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<213> Homo sapien \ 

<220> ' l ' " " ' * - 

<221> misc_feature / 
<222> (!)•.. (323) ^ 

<223> n o A,T,C or 0 * 7 

<40Q> ISitnacgcngcn acnntgtaga ganggnaagg cnttccccac attncccctt 
catnanagaa ; 60 

ttattcnacc aagnntgacc natgccnttt atgacttaca tgcimactnc ntaatctgtn 120 

tcnngcctta . aaagcnnntb cactacatgc ntcaricactg tntgtgtnac ntcatnaact 180 

gtcngnaata ggggcncata actacagaaa tgcanttcat actgcttcca ntgccatcng 240 

cgtgtggcct tncctactct tpttntattc caagtagckt ctctggantg cttccccact 300 

ctccacattg ttgcagcnat aat 323 

<210> 152 „ . r ^ 

*2ii> 3ii ; " ; _ • '"'''" t ' \ '■ ■ 

<2i2> tim . ' 1 v !/''J;/^ 

<213> «pmo sapifen ! 1 ' 

<400> 152 ^ " ' ' : . : ' ' 

tcaagattcc ataggctgac cagtccaagg agagttgciaa tcatgaagga gragtctatct, 60 

ggagagagct gtagttttga gggttgcaaa gacttag^at ggagttggtg ggtgtggtta 120 

gtctctaagg ttgattttgt tcataaattt catgccctga atgccttgct tgcctcaccc 180 

tggtccaagc cttagtgaac acctaaaagt ctctgtcttc ttgctctcca ^aacttptcct 240 

gaggatttcc tcagattgtc tacattcaga tcgaagccag ttggcaaaca agatgccigtc 300 

cagagggtca g 311 

<210> 153 : ' ■ °" '[ ' 

<211> 332 

<212> DNA 

<213> Homo sapien 

*4oo> 153 •' '.. 1 ;'"/f' . ... r [; • . [' .' J .' r • 

caagattcca taggjct^raco ;.agg^gcpafc^^aagat;c1;c: tggca^ttga ggaagtctct , 60 

ttaagaaaat agftttai^ citaic^tcajt Xtqtgtagca 120 

gttgat^cfc. ggct^ 180 

aaatgttgtc caroctcqat tgccaajta^t ^ ^gttgtcca aaatgcct^t tt^gttttta 240 

aagacggaac tccacccttt gct^gjt^tjt; .aagtatgtat; ,g^aatgttat g^taggacat 7 300 

agtagtagcg gtggtcagcc tatggaatct tg ^ 332 

<210> 154 
<211> 345 
<212> DNA 
<213> Homo sapien 

<220> .. /..[ ' . , 

<221> misc feature v 
<222> (1) .7. (345) . ^ 

<223> n » A,T,C orG 

<&0Q> 154. 

tcaagattcc ataggctgac ctggacapag ^tctcctgc^g tctggcccag gacagcaggc . .. 60 

tcaagctcag tggagaaggt .tjtccatgacc c^ cagattcc f cccaaacctt gg^ttgggtg ,120 

acattgcatc tcctcagaga gggaggagat gtangtctgg.gcttccacag ggacctg^ta . 180 



ttttaggatc agggtaccgc tggcctgagg cttggatcat tcariagcctg ggggtggaat 240 
ggctggcagc ctgtggpccc attgaaatag gctctggggc actccctctg ttcctanttg 300 
aacttgggta aggaacagga atgtggtcan cctatggaat cttga 345 

<2io> 155 i : ' : - r ;' ;* * ' ' ' '* ' l 

<211> 295 / " V r V 

<212> DNA 

1 ^3> Homo sapien ' > .^•■r^^v;f:^.:, ^ - _ 

<i2o> ' ,: ' ; ; . V' 'i : ^^::^f: ; ! : l' 

<221> misc^feature / ' J '/"'- 4 ' 't*'- 

'<222i <d;.T. (2?5) ' ^;./ ;r 

<223> "h"» A,T,C or G 



<400> 155 

gacgcttggc cacttgacac attaaacagt tttgcataat cactancatg tatttctagt 60 

ttgctgtctg ctgtgatgcc ctgccctgat tctctggcgt taatgatggc a^cataatc 120 

aaacgctgtt ctgttaattc caagttataa ctggcattga ttaaacjcatt atctttcaca 180 

actaaactgt tcttcatana acagcccata ttattatcaa attaagagac aat^tattcc 240 

aatatccttt anggccaata tatttnatgt cccttaatta agagctactg tccgt _ 295 



<w w 

;<212>;ona ( ' " i J "' v: ' :;; 
*<213VHorao'sapien " .-»v-'*-' c > 

<220> "* li'-- 1 

<221> misc_feature 

<222> (l) . . . (406) ; 
<223> n a A,T,C or G ^ 

<400> 156 "' ; 

gacgcttggc cacttgacac tgcagtggga aaaccagcat gagccgctgc ccccaaggaa 60 

cctcgaagcc caggcagagg accagccatc ccagcctgca ggtaaagtgt gtcacctgtc 120 

aggtgggctt gggjgtgagtg ggtgggj^a^ 180 
i'tgcgtgtjag catgagtgat ggfitagtgt^ J &ez4c£t$tc ag^agtgtg* aadaagcgtg : 240 

, cgregg tg tg tgtgcaagf tgf cgtatgcafci ^ga^aa^t atg £gt c tgtg^a ' tgkgtg^at t ' "300 

tgaaagtctg tgtgtgtgcg tgtggte&tig;a^^ 360 
"gagtgtgcat ggaacactca rttgftgtgtgft ^a^^^c^'^o^tc' 406 

<210> 157 
<21i> 208 

<212> DNA ; ,V 

<213> Homo sapien 

<220> 

<221> misc_feature 

<222> (1) J,. (208) ^ ' 

<223> n s jy,T,C or G 

<400> 157& 

tgacgcttgg ccacttgaca cactaaaggg tgttactcat cactttcttc tctcctcggt 60 

ggcatgtgag' tgcat^tatt cactt^gcac teatttgttt ggcagtgact gtaaiiccana '120 

tctgatgcat 1 acaccagctt ^rtaaattgaa -taaatgtctb taatactatg t^ctcacaat ' 180 
anggtanggg tgaggagaag gggagaga - '208 a 
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<210> lV 159 - v : VV/ - ; r--. v. ;. 
<211> 547 * /\ 

<212> DNA 

<213> Homo sapien . 

<220> :\:>:j f \ ; . 

<221> misc_feature r - t : ; . . 

<222> (1) ♦ . . (547) 
<223> n » A, T, C or G 

cttcaacctc cttcaacctc cttcaacctc ctggattcaa acaatcatcc t xracqtcagac ; ; 60 
tccttagtag ctgagactac agactcacgc cactacatct ggctaaattt ttgtagagat 120 
agggtttcat catgttgccc tggctggtct caaactcctg acctcaagca atgtgcccac 180 

tctttcctac caca^tctta ccacactttc ttttatgttt agatacataa ^atgcttacca 300 
ttatgataca attgcccaca gtattaagac agtaacatgc tgcacaggtt tgtagcctag 360 
gaacagtagg caataccaca tagcttaggt gtgtggtaga ctataccatc taggtttgtg 420 
taagttacac tttatgctgt ttacacaatg acaaaaccat ctaatgatgc atttctcaga 480 
atgtatcpfct gtcagtaagc, tatgatgtaQ, agggaacact gcccaaggac acagatattg r . . 540 
. tacCtgt.:.v-i-;.:: ; , ; ' s.-,r ,<:.■■ >;./.. ? . .;• 547 

<?.lQj> y lS9 -.. ,v . .)••,.•:. , - ' ■ , 

- ' <211> 203 , ' : - : ■ " ,■ - / " ^ ■ ■ - • • • .;. . 1' :. • .•: \ 

<212> DNA 
<213> Homo sapien 

<400> 159 

gctcctcttg ccttaccaac tcacccagta tgtcagcaat tttatcrgct ttacctacga 60 

aacagcctgt atccaaacac ttaacacact cacctgaaaa gttcaggcaa caatcgcctt 120 

ctcatgggtc tctctgctcc agttctgaac ctttctcttt tcctagaaca tgcatttarg 180 
tcgatagaag ttcctctcag tgc • . .? < 203 

<210> 160 .; ; . ■ .:■> 

<211> 402 • \ 

<212> DNA >•> 

:<2X3> Homo^pagien ir^o;);.^^ ' i-- ' — 7 '•'>,:? s . , .'. - t .v'V/ . 

?<400?j 169 v mv-" - "'* ! fj;"C _ ' j . h ^ 

tgtaagtcga gcagtgtgatr gggtggaaca gggttgtaag cagtaattgc aaactgtatt 60 

taaacaataa taataatatt . tagcattt;at agagcacttt atatcttcaa agtacttgca - 120 

aacattayct aattaaatac scctctctgat; tataatctgg atacaaatgc acttaaactc 180 

aggacagggt catgagaraa gtatgcattt gaaagttggt. gctagctatg ctttaa.aaac "'■ 240 

ctatacaatg atgggraagt tagagttcag attctgttgg actgtttttg tgcatttcag 300 

ttcagcctga tggcagaatt agatcatatc tgcactcgat gactytgctt gataacttat 360 

cactgaaatc tgagtgttga tcatcacact gctcgactta ca , 402 

i . - ' : 

<210> 161 (: i ...... - >v ■.. 

«211> 193 

<212> DNA i 
-<?13> Homo sapien* v.,.-: o . 1 j 

{ - I-.,. i?}:- '■ & " S ..*..{■': 

agcatgttga [gcccagacac tgaccaggag aaaaaccaac caatagaaac acgcccagac 60 



actgaccagg agaaaaacca afccaataaaa acaggcccgg acataagaca aataataaaa 120 
ttagcggaca aggacatgaa aacagctatt gtaagagcgg atatagtggt ^tgtgtctgg 180 
gctcaacatg eta * r,:\ ^93 

<210> 162 \ 
<211> 147 ' 

<212> DNA ' c0. : 

<213> Homo sapien : m -->.» • 

<400> 162 . ; /.; ;:; ., r . 

tgttgagccc agacactgac caggagaaaa accaaccaat aaaaacaggc ccggacataa 60 

gacaaataat aaaattagcg gacaaggaca tgaaaacagc tattgtaaga 'geggatatag 120 

tggtgtgtgt ctgggctcaa : ^catg ; cta : - r. w r - ;;;.;,:;>* v 3 ...v- .. rr:^,v/:' 147 

<210> 163 \ ' r . o^' 1 ^.>;;>:; 1 0 >u ^ v.v..v. J • 

<211> 294 I-.. . . ■ :•• ' ' -^Vk l;^-^:.^ ::: . ■■ .: :v> ~" ' 

<212> PNA 1 ' v;".".. 5 ; f '■ • v....^ \<:\:- -'A .-. ■'■ ; :; 

<213> "Homo sapien ' -v_ i\-ot\. i> - ^V;^"'":^- ^o-in.v:^;'^ v- ' ' 

<400> 163 ■ 'J.. ?-^r-- ■ :■: /v.'-; ■? ^-r-.^i -r.* - 

' tagcatgttg agccca^gaca caaatctttc :crtS£aa'sTdaat ^aaatcatttc* e^atat^tt : ; : ^ 60 
tttaaaacca cagctaagcc atgattattc aaaaggacta ttgtattggg tactttgatt n: ' 120 
tgggttctta tctccctcac attatcttca tttctatcat tgacctctta tcccagagac 180 
tctcaaactt ttatgttata caaatcacat tctgtctcaa aaaatatctc atfcca&fctct 240 
cttctgtttc tgcgtgtgta tgtgtgtgtg tgtgtgtctg ggctcaacat gcta • - 294 

<210> 164 -u. - ■ . 

<211> 412 
<212> DNA. 

<213> Homo sapien- j .:. /.o\y v -.v.-; r \ 

; <220> ,c'- : ; ■ V : . \ ;»;;■ - 0/ -■■■•■J.-., >r- v ■ ;■ : ,< r ;>--Vv V. .■ ; 

r ' <221> raisc_feature ■■ ' ■ *~" ■' 

<222> (1) . (412) > • - - 

<223> n » t 'A,T,C or G - W. ■ 

<400> 164 

egggattgge tttgagctgc agatgetgee: tgtgaccgca cccggcgtgg aacagaaagc 60 
cacctggctg caagtgcgcc agagccgccc tgactacgtg ctgctgtggg gctggrggc^t 120 
gatgaactcc accgccctga aggaagecca ggccaccgga tacccccgcg acaagatgta 180 
cggcgtgtgg tgggccggtg eggagpeega tgjbgcgtgac gtgggcgaag gcgccaaggg .. 240 
ctacaacgcg ctggctctga aeggctaegg. ica^gcagteb aaggtgatcc attSracatCict ^ 300 
gaaacacgtgrcacgacaagg ^ gccagggcac ggggccoaaa gacgaagtgg getcg^tget 360 
: gtacacccgc ggcgtgatea tccagafgctigga<?aaggtg. tcaatcacta at ■: -412 

<210> 165.^:.;/. ■ '' «r vi.-,. 7, . -.r..,.' ■ .•.:•-»- ■ 

r <211> 361 ■' ■« 1-;;. ■ ~ . ■ -^ir.-' ■ - 

<212> DNA 
<213> Homci sapien 

<400> 165^ 

ttgacacctt gtccagcatc tgcatctgat gagagectea gatggctacc actaatggca 60 

gaaggcaaag gagaa^aggc attgtatggc aagaaaggaa gaaagagaga ggggagaaag 120 

gtgctaggtt cttttcaaca accagttctt gatggaactg agagtaagag ctcaaggcca 180 

ggtgtggtga ctccaaccag taatcccaac attttaggag gctgaggcag gcagatgtct * 240 
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tgaccccatg agtttgtgac cagc.ctgaac aacatcatga gactccatct.jctacaataat: .300 
tacaaaaatt aatcaggcat tgtggtatgc cctgtagtcc cagatgctggjficaaggtgtc 360 
a ' /' 361 

I/ <;210>yl66- .. . * ■ , \. \ \ : 

.'I <211>-*27 : - r - ;• : - . r / " '';■.*-' " ■ - 

<212> ■ ., , <: '-> V "V- 

<2X3>^Hpivio sapien - ;; : , j.,. . . 

<4.00>^155- v> :: • •• ... ... ;! 'j :.■ .t - . r- ;*■".'■ ' 

<;twgactgac£: satgtcpcct acaqccaact iatct;tct : cca ggtggccagg catgatagaa , I,/ 60 
tctgatcctg^ aqttagggea atajtttfcett tttactt<^c atcttgattp v ^0 

agtt t cc tgg . ttc^gggkaal gaaaggagct caggccaaag t aatgaacaa at ccat cc t c > 8 0 
acagacgtac agaataagag.aacwtggacw tagccagcag aacmcaaktg aaamcagaac 240 
: mcttamctag;. gatracaaxnc^ mcrrara£ar ; ktgcycnncmc wtataataga. aaccaaactt .300 
. gtcitet<irttc aaatattuau jQca^ gtyttgataa ata,cgctt,£g . 1 .360 

< gctaggattc. cfcg^gjttag . aatgga^araa caattgcamc .gagggtaggg gacatgagtc : " . 420 
1 aktCtaa ^ jo ::\cr:i Jr.:;/. u/o-.. . - J,:- . „. . . * .-. -:.,.,,••■—■.'?'-■' v^.;^' 427 

I :<210>1;W7 *~:':j:y <■*;.;? r.-,' ; ;>•",..■ — ■, , \-J ■■ \r — • .V;' ; 

."V ! - :<211> 50Q; -.^-.;/,_j/-;-^r^;- - - v,v • , -;' 

*•! ;<213^ ;Homo v/W^tS?*- "i :r; ' : yv. :--/.nrr^> T; -:.-:v ■■ \ <v \-< 

'vS-'. .-<22-0->l:.,^,;^ .!•' (---. . u ■ ■ 

<221> misc^feature 
<222> (X) . . . (500) 

<223> n » A # T,C or G ; , A: 

<400> 167 , - r [: 

aacgtcgcat gctcccggcc gccatg'gccg cgggatagac tgactcatgt t cccctaagat 60 
agaggagaca cctgctaggt gtaaggagaa gatggttagg tctacggagg ctccagggtg^ . 120 
ggagtagttc cctgctaagg gagggtagac tgttcaacct gttcctgctc cggcctccac. 180 
tatagcagat -gcgagcagga r gtaggaga^ga gggaggtaag agtcagaagc .ttatgttgtt , 240 
tatgcgggga aacgccrtat cgggggqagq -qragttatta ggggacantr tagwy^rtcw. , ,300 
agntagcatc caaagcgngg gagttntccc J 360 
gtgattagca tgtgagcqcc agacacgcat : agcaacaagg acctaaactc agatcctgtg . , 420 
ctgat^actt aacatgaatt ^attgtattfe aggcatatta 480 

ttaggtccat attacctggan ;:t* ^ - ■■^•7 s .j ■ ' , ,. r * v 500 

<210> 168 
<211> 358 

<212> DNA • : ; 

<213> Homo sapien 

<400> 168 

ttcatcgctc ggtgactcaa gcctgtaatc ccagaacttt gggaggccga ggggagcaga 60 
tcacctgagg ttgggagttt gagscpagpc *tggccaaqat ggtgacaacc cgtctctgct . , ,120 

-aaaaatacaa aaattagcca agcatggtgg catgcacttg fraatcccagc tactcgggag 180 

gctgaggcag gagaatcact tgaggqcagg aggcagaggt tgpagtgagg cagaggttga 240 

gatcatgcca ctgcactcca gcctgggc^a cagagfcaaga ctccatctda aaaaaaaaaa 300 

aaaaaaagaa tgatcagagc cacaaataca gaaaaccttg agtcaccgag cgatgaaa 358 

<210> 169 ' : . ... t .. 

<211> 1265 



<212> DNA " 
<2l3> HOmO eapien 



<400 
ttctgtccac 
aacatgtatt 
tgaatttcag 
tatttattta 
aggtagaaca 
actctaaaaa 
atattcacfet 
ggaaaaacrtt 
Jargtttgggfg 
StatgcfgtcSi 
ccacatgtfet 
tattaattttc? 
atgggtt'gat 
cctgttttat 
attttgttgg 
gcagtttctt 
tgcatttcaa 
tttatttaca 
aagttattta 
atattttgta 
ttaaataaaa 
aaaaa 

<210 
<211 
<212 
<213 



> 169 

accaatctta 
ttatggacca 
cacactgagt 
agattgattc 
aatactttct 
aacagagaac 
aaaaaaatga 
a^tbadcctif- 
gtggkcattg 
gagaaa^tg^a 
caLgctatatt" 
caaagggttt' 
itttttdtttr 
tttaaaactt 
ttttttactt 
taaccaatgt 
ctatgtcaat 
atatgtttaa 
tttctatggc 
cagttagtgg 
agacctgttt 



^agctctgaa 
aattgacatt 
tgggaatttc 
catactccgt 
attttttttt 
aaatatgtct 
tttcctgtgc" 
aaaacccaca 
tatgtgttfcaf 
atgctta^aa 
attattfcattP 
tacdctctat 
aaaagaaaaa^ 
tttatgttct 
tgttttttgt 
ctgtttggct 
ggtttcttaa 
agagataaca 
attccagcgg 
acagtattca 
gggatgtaaa 



> 170 

> 383, 

> DNA 

> Homo sapien 



agaatttgtc tttaaatatc ttttaatagt 
ttcgactatt ttttcccaaa akaagtcagg 
ttatcccaga agwcggcacg agcSatttca 
tttcaaggag aatccctgca gtctccttaa 
caccattgtg ggattggact ttaagaggtg 
cagttgtatt aagcacggac ccatattatc 
acctttt^gc°aafettc€ii;tt : - ttciaat&tag~ 
aaataaataa j aacttgt&ga ^ tgtgggeaga? 
aattaaaccc* tgtat cactgragliagdtgtt^ 
gbt:gttfcaca €ci:fc^a^g&^ eagaagcaaa 
ttt&tgcafc ■* aaa^tgtt^^'atibl^titc^ 
t taa!a t^f c tt-Vt^ataaaa'c^' 'tgfda^t tgat^i* 
tatakttaW ^a^ccaaga.^ 
gtggttgatg t tgtt tgtt t gtt tgtt tcrf 
tttgttttgt tttggtttdg catactacat 
aatgtaatta aagttgttaa tlitSatatgag 
tatttattgt gtagaagtac tiggtaafct'tt 
gtttgatatg ttttcatgtg fc~ct&tagcag 
atattttggt gtttgcg^gg r <;a€gca(gttca 
gcaacgcctg atagcttctt tggccttatg 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 
•5r-.^''\ ^ I 



60 
120 
180 
240 
300 
360 
? 420 
VT480 
540 
600 
;^660 
^ 720 
^t780 
XS40 
900 
960 
1020 
1080 
1140 
1200 
1260 
1265 



<400>'17O 



r ;J 'J -n o .1 Hi r z :;v " j; y «; o : : £- 



tgtaagtdga 
tctgtgatac 
taattgatcd 
attttttcta 
aagacaaatg 
ataattatca 
aacatcacac 



gcagtgtgat r 
t^atcctgag 
agagaaeatg 
: caiacca€tgt 
tgaaaag^at 
aacagcacag 
tgctcgactt 



gacgatattd'' 
ctaggAggcg* 
ctggctacaa 
afcgcafcgtstc 
aatatagttg 
ctacttgcct 
aca 



□fitet^attaa .tgtggtaatt gaacaaatga 
--c£§tfcdag€€ iaat§gg£dtt ^Cttcgt^ctc 
'irtaatiaaac cgaaaaaagtL^gaatttdtaa 
' tciCTgcacfe^actettgaed aettacttcag 
^at'eafeeaA aa^caadaca atttgtcccg 
taattttaga gttacteada ttttgtgtgg r 



: 60 
120 
180 
240 
300 
360 
383 



<210> 171 
<211> 383 
<212> DNA 
<213> Homo sapien 



<:400>171 ■ " '->>■'. • j:. .r t:« " - s - 

tgggcacctt caatatcgca agttaaaaat aatgttgagt' ttattatact^. tttgagptgt : 60 
t tagc tcaac ' agggtgaag<T cat§ taaaga - fetgtggactt - Ctgaggaatt t tct 1 1 taaa; : , - : 12 0 
aagaa'cataa tgaa^aacav ttttaittac tcaaggactSsi - cttttggttg aagtttataa^ 180 
tctagatacc- tctaj^ttttt gtttttgctg^ttcgacagtt.rcacaaagacc ttcagcaatt r.y'r ;240 
tacagggtaa aatcg.ttg"aa' gtagtggagg tgaaactgaa atttaaaatt attctgtaaa 300 
tactataggg aaagajjgctg agcttagaat cttttggttg ttcatgtgtt ctgtgctctt 360 
atcatcacac tgctcgactt aca : \-» 383 
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<2lo> 172 ^~ ■ -^.v 'v- \ 

<2ll>*699 ; ' :. . 

<2l3> Homo sapieh . ; «' • •■ ' ; - : ' * 

<22<>> : -'' :l ' : ' :ti * : -^IV.j : ' - 7- : : - . - ; •.• • ; :. 

<2^1> r Msc^featura- ; ' ;:i .•■•->". ' -.-^ 

^ <2i3> ri » AiT>C- OJ^ G ?- : ' - • -"■■■^.V. 

\". <400> 172 - , ' L,:i : ' ; v ■ y- : :-x-y ■ " =, •'• • _ 

tcgggtgatg cctcctcagg cttgtcgtta gtgtacacag agctgctcat gaagcgacag . .60 

cggctgcccc tggcacttca gaacctcttc ctctacactt ttggtgcgct tctgaafccta. 120 

ggtctgcatg ctggcggcgg ctctggccca ggcctcctgg aaagtttctc aggatgggca 180 

gcactcgtgg tgctgagcca ggcactaaat ggactgctca> tgtctgctgt catggagcat 240 

ggcagcagca tcacacgcct ctttgtggtg tcctgctcgc tggtggtcaa cgccgtgctc 300 

tcagcagtcc tgctacggct gcagctcaca gccgccttct tcctggccac attgctcatt 360 

ggcctggcca tgcgcctg-ts ctatggcagc cgctagtccc .tgacascttc ■ caccctigatt 420. 

ccggaccctg tagattgggc gccaccacca gatccccctc ccaggfccttc ctccctctcc 480 

catcagcggc cctgtaacaa gtgccttgtg agaaaagctg gagaagtgag ggcagccagg 540 

ttattctctg gaggttggtg gatgaagggg tacccctagg agatgtgaag tgtgggtttg '. 6.00 

gttaaggaaa tgcttaccat cccccacccc ca^ccaagtt nttccagact aaagaattaa 660 

ggtaacatca atacctaggc ctgaggaggc atcacccga 699 

^ • <210> 173 ■ V>.* : * >y "- • ' : •> '. 

]: <2ii> i: 70i - } ^ : f ■■■■■■ - 

*<2fl*>~l)kfc\ -' ::} - r ^- : : - — o::* ' * -V* ^ :> " >' 

: *213bi" Hbrrio sapieh f . "^^ I . 'v^v* ' : ' V.. : - . : ' '"■;..:'<".■•* . 



i<400> 173' V-- : ^ -tv'- ! • ■'■■'P- V - ' ; - 

tcgggtgatg cctcctcagg ccagatcaaacttggg^tt aaagaaatca 60 

atgtcggaga aagaattttg caaaagaaaa atgcctaatc agtactaatt taataggtca 120 

cattagcagt ggaagaagaa atgttgatat tttatgtcag ctattttata atcaccagag 180 

tgcttagctt catgtaagcc atctcgtatt cattagaaat aagaacaatt ttattcgtcg 240 

gaaagaactt ttcaatttat agcatcttaa ttgctcagga ttttaaattt tgataaagaa 300 

agctccactt ttggcaggag tagggggcag ggagagagga ggctccatcc acaaggacag 360 

agacaccagg gccagtaggg tagctggtgg ctggatcagt cacaacggac tgacttatgc 420 

catgagaaga aacaacctcc aaatctcagt tgcttaatac aacacaagct catttcttgc 480 

tcacgttaca tgtcctatgt agatcaacag caggtgactc agggacccag gctccatctc 540 

catatgaget tccatagtca ccaggacacg r g§fCtctgii6a 'gtgtcctdca tgcfagggaca O! 600 

catgcctctt ^ cctttcattg ^ggcagagcaa ^^gtcact€atg gccagaagtc acactgcagg - 660 

gcagtgc'cat cctgctgrtat gcctgaggag. ^catca-cctrg ; a ^ " v : i ; V701 

<210> 174 ' : - : : *»•:'." " ^tv ; 
<2i±> i66 |: " "' -" L * ■:■.•.:..">:'■ • ■ • ■ . ■ ■ 

• '<212> ir DNA \.m->- - _ v; J : 

<213> Homo sapien ■ ^ . . u./ v 

<220> ! 
<22l> misc_feature 

<222> (1) . . . (700) ' v " ; : 

<223s> a o AJ,C or (2 i ' •* ' " 

<400> 174 : 

tcgggtgatg cctcctcarig ccccta'aatc agagtccagg gtcagagcca caggagacag 60 



ggaaagacat agattttaac cggccccctt caggagattc tgaggctcag ttcactttgt 120 

tgcagtttga acagaggcag caaggctagt ggttaggggc acggtctcta aagctgcact 180 

gcctggatct gcctcccagc tctgccagga accagctgcg tggccttgag c.tgctgacac 240 

gcagaaagcc ccctgtcjgac cyagtctcct cgtctgtaag atgaggacag gac t tctagga 300 

accctttccc ttggtttggc cpcactttca caggctccca tcttgaactc tatctactct 360 

tttcctgaaa ccttgtaaaa gaaaaaagtg ctagcctggg caacatggca aaaccctgtc 420 

tctacaaaaa atacaaaaat tagttgggtg tggtggcatg tgcctgtagt ^ccagccapt 480 

tgggaggtgc tgaggtggga ggatcacttg agcccgggag gtggagg££g. cagt gageca 540 

agatcatgcc actgcactcc agcctgagta atagagtaag actctgtcjtc/ aaaaacaaea 600 

acaacaacag tgagtgtgcc tctgtttccg ggttggatgg ggcaccacat ttatgcatct 660 

ctcagatttg gacgctgcag cctgaggagg catcacccga £ v- r 700 



'i'.:-p." r -.u:*:>r>-: 



<21_0> 175 ; :>: : r 1- ■ : s.-,.v; -.::.* = ■ 
<211> 484 ■" r- -o.»^-v. r ...... ;t -.., :v 

<212^,J>NA ^.j.^ - 

<213> Homo sapien . , Cr - ^ : . r.^;: 

<220> , j , f ; i V v-" ^.^c^- ^ - 6 :.i :"<.■?■; rirV:!: 

<221> n*isc_ feature .. v A- * ,- v . ( < v ■ r::r-' ; >::*:Lts:o. 2 :>*r 

r <222> (1) * ,:v (484) (J y, r.:-?* *■ y-*n;^';,-:n.Vi : :.u.r" :'. r ■:. 

<223> n « A/T*G orr.G ■ i :-r - ^ 

;;: <400> 175 r y^;:-- r::hZ^:<^ A ' 

tatagggcga attgggcccg agttgcatgn tcccggccgc catggccgcg ggattcgggt 60 
gatgcctcct caggcttgtc tgccacaagc tacttctctg agctcagaaa gtgcqecfctg 120 
atgagggaaa atgtcctact gcactgcgaa tttctcagtt ccattttacc t^o^ag&c.ct 180 
ccttctaaac cagttaataa attcattcca caagtattta ctgattacct gcttgtgcca 240 
gggactattc tcaggctgaa gaaggtggga ggggagggcg gaacc£gagg agqeajactga 300 
gccagcttta tatttcaacc atggctggcc catctgagag catctcccca ctctcgccaa • 360 
cctatcgggg catagcccag ggatgccccc aggcggccca ggttagatgc gtcccfctftgg 420 
cttgtcagtg . atgacataca ccttagq^c^kt^^ . . . . 480 

/CCga ./■ < -y:' ' ,^bp:^ jr.*;.;,.---:-.: ; •'. v.::;:;- ■ :- ; *- ;; *:;V;-$ 84 

<210> 176 . .■->'• -i'v-i^co - \. , -V^.U ' 

, <?11> 432 1 • ,^r,. ^ ^ ; ... :; rv 

<21?> DNA :■>. v . ^.rj.-ir.-p v ■!.: .: . ^ , .:,y n ;:rM:/ / 

i :<213> Homo sapien : . _ r ./ :: ,» r ..'Sj.-v-.^: ■! C ^ ; 

' ^oo> 176 ^'.^r,, ^ ^^^ jrv.... 

.tcgggtgatg-pctcctcagg-gctcaacr^ cjttctttc^g g^acrggaccgt . 60 

tcatgccacq jcaggatgaaa atggataggg ^ac,ccac£tgg aggact;tgct. gatatgtttg ., t r 120 

gacaaatgcc aggtagcgga attggtactg gtcqaggagt ; tatccaggat agrattttcaa . -180 

ccaccatggg acgtcatcgt tcaaatcaac tcttcaatgg ccatggggga cacatcatgc 240 

ctcccacaca atcgcagttt ggagagatgg gaggcaagtt tatgaaaagc caggggctaa 300 

gccagctcta ccataaccag agtcagggac tcttatccca gctgcaagga cagtggaagg 360 

atatgccacc tcggttttct aagaaaggac agcttaatgc agatgagatt agcctgagga 420 

ggcatcaccc ga , : ^ r . . ; : 432 

<210> 177 {i , : 

<211> 788 7 . f ..\^ . " . 

<212> 3DNAl7 r * \ - r- ' / 

<213> Homofsapien ( ;; 

<400> 177 ^ ... . 

tagcatgttg agcccagaca cagtagcatt, tgtgccaatt tctggttgga atggtgaca^i 60 



BNSOOCIO. <WO_006t7S3Aaj^ 



y/q 00/61753 pqz^vK^v 

52 



catgctggag ccaagtgcta acatgccttg grttcaaggga tggaaagtca cccgtaagga 120 

tggcaatgcc agtggaacca cgctgcttga ggctctggac tgcatcctac^caccaactcg .180 

cccaactgac aagcccttgc gcctgcctct ccaggatgtc tacaaaattp gtggtatfcgg 240 

tactgttcct gttggccgag tggagactgg tgttctcaaa cccggtatgg tggtc^cctt 300 

tgctccagtc aacgttacaa cggaagtaaa atctgtcgaa atgcacqatg '. aagctttgag 360 

tgaagctctt cctggggaca atgtgggctt caatgtcaag aatgtgtct^ tcaaggatgt 420 

tcgtcgtggc aaccjttgctg gtgacagcaa aaatgaccca ccaatggaag cagctggctt 480 

cactgctcias: igtg^ttatcc: tgaaccatcc aggccaaata agtgccggct atgpccctgt 540 

: attggattgc cacacggqtc^ .acattgcatg- caagtttigct gagptgaagg aaaagattga 600 

tcgccgttefc^ 660 

cattgttgat ; atggtt^ agcttctcag actatccacp , ; - : 720 

jtttgggtcgc_tfttgctgtt:c gtgatat^gag acagacagtt gcggtgggtg tct;gggctca : 'J 780 

. acatgclta- ;/ ■ y:-.:. 1 ;:-yr?: v\j -}:y::-.. . . ; ' •* 788 

jt. im: - J:}:; :o-:.:; o y' "■■'<;>./ /= '• i ;> - • y--::i: ?y; i ■ 



<212> DNA 

<213> Hotno sapien ■ 

<400> 178 - 

tagcatgttg agcccagaca cctgtgtttc tgggagctct ggcagtggcg : gattcatagg 60 

cacttgggct gcactttgaa tgacacactt ggctttatta gattcactag tttttaaaaa 120 
attgttgttc gtttcttttc attaaaggtt taatcagaca gatcagacag cataattttg . 180 

tattt^atgs qagaaaqgtt: ggtacatt^c-^ 240 

^gcctacaaa, aggpacttgt ^taM.t;HM^a^%ct;9gejb- ctagaggcca gtaqtctgga 300 

> , gtttcagagc -agccagtgat tgttccagftq -agtsaisFPCt agttatatag . aggaggagta 0 , 360 

cactgtgcac ^cttctaggt;? . gtaagggtat gcaact^^tgg atcttaaaat tctgtacaca 420 

- tacaca^ttt ^ta^atatgt aattagtttg tqaaatatgt 480 

,gtgtgtttag tattttagct tagtgcaact atttccacat tatttattaa attgatctaa .540 

gacactttct tgttgracacc ttgaatatta atgttcaagg gtgcaatgtg tattccttta 600 

gattgttaaa gcttaattac tatgaitttgt agtaaattaa cttttaaaat gtatttgagc 660 

ccttctgtag tgtcgtaggg ctcttacagg gtgggaaaga ttttaatttt ccagttgcta 720 

attgaacagt atggcctcat tatatatttt gatttatagg agtttgtgtc tgggctpaac 780 

atgcta < • -786 

<210> 179 . 
<211> 796 . ) 

* <212> DNA 

<213> Homo sapien • 
<400> 179 

tagcatgttg agcccagaca ctggtt^c^a ; g4ccagacct gctfccctcca tatgtaaaca >r 60 

gcttttaaaa agccagtgaa cctttttaat aqtttggcaa cettctttca .caggcaaaga 120 
acacccccat -ccgccccttg tfctggagtgc ^gagttstggc ; tttggttctt tgccttgcct ■• 180 

ggagtatact tctaattccfc gttgtcctgc -acaagctgaa >taccgagcta cccaccgcca 240 
cccaggccagrgtttccactc^attt;attact rttatgtttct^ gttccattgc ,tggtccacag, . : . . 300 

aaataagttt .tcctt^ggag gaatgtgatfc t ataccccttt aatttcctcc ttttgqtttt ; 360 

ttttaatatc attggtatgt gtttggccca gaggaaactg ,aa$yt;tcacca tqatcttgac „ 420 

tggcaatccc rattaccatgc tttfctttaaa aaacgtaatt tttjcttgcct itacattggca .. -480 

gagtagccct tcctggctac tggcttaatg tagtcactqa : gtttctaggt ggcattaggp . 5^0 

atgagacctg aagcacagac tgtcttacca caaaaggtga caagatctea aaccttagcc 600 

aaagggctat gtcaggtttc aatgctatct gcttctgttc ctgctcactg ttctggattt 660 

tgtccttctt catccctagc accagaattt cccagtctcc ctccctacct toccttgttt 720 

taattctaat ctatcagcaa aataactttt caaatgtttt aaccggtatc tccatgtgtc 780 

tgggctcaac atgcta ■: .-..:«- r ; . r : 796 



:<210> 180 , ■ - -".;,w;' t -^ 

"; ^Zii>'4BS " • $ J :* m * r:>; . 

: <2l2>' DNA ' ' j ■ .-•.a:-: v-t ^c:; ^c^v '.jo.'.'i'^:^-- 

■ ' *.f :v:V- , '"i .'-^v-- r ;^ ? t >i; .1:*:'* x ;:^\.-3\r* •; rj: . . ■ 

<4&0> 180 l' j ?J- ' . f :r, ^v.r;:oc/ ;r 5 .\, > 

• ggatgtgct& caaggcgatt : £ag£tgggta acgccagggV Vt ; t5cfccagtc v a^|fkbgttgt •« ■ ■ 60 
aaaacgacgg fceagtgaatt: : ^taatacgac tcactataggVg^ • : : 120 

catgctcccg gccgccatgg '^cgcgggata gcatgttgagVcdcagacaTC tgfaaggtfbat -c- 180 
ttggaga&at ttfetcacgtt accagctfcga 'tggtetttt^rcag^aggkga 1 Safcalct^agc >*i 240 
^actcccaagg tgaggttgaa? gatt^^ 300 
gcctagaaaa tgattagcat gcaaatttct acctgccatt tcagaactgt gtgtcagccc ^' • 360 
acattcagct gcttcttgtg aactgaaaag agagaggtat tgagactttt ctgatggccg 420 
! ctctaacatt gtaacacagt aatctgtgtg tgtgtgggtg tgtgtgtgtg t&t&g^dtFda; 480 
acatgcta ^; i-of,V' '.■ -488 

■ '/^Xx .: , j: <;:.; . : 
<210> 181 : ...t-:;,: a w-u . fj:s;> 

<211> 317 

<212> DNA \ .u ;i :> 

"<213> : H6mo\^apien" :v '" ...xiOi mv*:-'-' ^.;*Jc:^:::.- : - ' 

: l " -<4Cl0>*i81 •' • <■-:-«£*: 3 .i r ? * -x:>:Ji\">J: t y; : :?£.];>•;; 3 ^ 

' tagcafcgttg agcsccagada eggcgacggfc "aeoggai^ag ^gj^t^^'^aite^i^ "--^rj-.v 60 
; aaaggaggaa -dgtcateecc catigat'afctg • ^g&ccc^ 
^ tcaatgcata tttaatccafc gatactgcte^Atftgg^ 

tgcaggttta tfaggfgactat %acCt£adg£ -i^^^e^aSaSL V&t&t^ct&9aK9' : -'Stsite^^^9<^ erf r^rB4 0 
ctgtgtgt ctr agtaagggat gcacatgeaef tggccagtgte ^cSxfeiggggi:^ ; tggfctgcf t£t£ ■ "o 13 0 0 
CtgggctCda caitgcta f * "'i— .. ^.^cJ-VJt sat .$jr:: :or .* ./:^p; ; ;3X7 
' . ■■ e ;';->^ •:..£. 2 * '^^ ; V*- it ; J :r^"^; -Jc-fco : r- 

• "<210>-'182 • ."i"- ■r;-,.-^i:t.-.- 4 Dx. ;Jp ; 1 ?r- v«...:Jf;-'- ' >J.U-:w : 

<211>'?507 V':v.o.' ^':-'?v.;;,r;:j i ; H : r?o r. ■ t;;^--^;;-- ^ : , v ■ 

<212> D(NA • -^^-y;^^,. ^:^^ y ^ ?: -j^ --^^ j'p.^.^ - ■ ^.-i 

' <213> Homo sapien i; r V; ' ^ ^ 

1 

<220> , f. v; • .; x:;.:- 

<221> misc^feature c r 

<222> (1).T. (507) va< * i ^ 

<223> n « A r T,C or G v-.- r i .;] 

<400> 182 , 
tagcatgttg agcdcagaca" ctg^ctgtta -gccaaatcct ^ctcfccagGtg ctccctgtgg ; ; : ■ 60 
; tttggtgaet caggattaca ^QcAttdt ^ ^ttfca^cfga-ac^aaaagat tttragctgcc ■ ■? 120 
' agcagagagc^accacatac^rittagaatggt^^^^^^ agaacaggag* - : 180 

" : v tgagggtggt g^tgaatgrgg aat^gAa^c^gdatt^dc^-gatgcaettg ^tgc^ ; 240 

- ;; aatectgt:et JtagtcttagSr aa^gg^ta 1 • tt^trc^'^c^eccg r> ^titsrct-ttt^ c 300 
: • tgtgtctggg: tstcaacatgc tatcccgcgg -ccatgg<^ggc ;cgggagcatg cgaogtcggg ^ 360 
• cccaattc^c: cctatagtga gtcgtatCae dattteaetgg jCdgtcg«tt'.aGaacgtcg*t s. i f 420 
' gactgggaaa?accc^gegt 't^^ 

r gctggcgtaa tancgaaaa^gcccgca > ■ ^--\^r v : ;;507 

- 1 " |/ ■ v;. ■ (■. ^ ; . i: ■.).;•.■■■■;:.,■: : - .^..j. wd-/ ■ 

- <210>:i83>- : . r,,:.. v r 
•<211>-227 \u . v.'^v • . . ^ r ^ , - 
•*'<212^DNA^ ! . ..' *: ':* - • • ' v. . .^V 

<213> Hoirto sapien . 
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<400> 183 

gatttacgct gcaacactgt ggaggtagcc ctggagcaag gcaggcatgcf atgcttctgc 60 

aatccccaaa tggagcctgg tatttcagcc aggaatctga gcagagcccC ctctaattgt, 120 

agcaatgata agt.tattctc tttgttcttc aaccttccaa tagccttgag. -cttcc^gsJSFSJ 180 

agtgtcgtta atcattacag ccttggtctcp ac^igtgttgc agcgtaa* 227 

: <210^X84' -f- '•<- -i .. ~ ; " • ,< , ■ 

■ <211> 225 

<212> DNA , 
<213> Homo sapien 

<400> 184 . l: ,y 

ttacgctgca acactgtgga gcagattaaq atcagacttt tctatcaaca, tgactggggt 60 

tactaaaaag acaacaaatc aatggcttca aaagtctaag gaataatttc gatacttcaa 120 

ctttataaaa cctgacaaaa ctatcaatca agcataaaga cagatgaaga acatttccag 180 

attttggcca atcagatatt ttacctccac agtgttgcag cgtaa . < 225 

<210> 185 ; 
<211> 597 
<212> DNA 

< 213 > ,Komo .eapisn.-*... . ;: - ■ 

ggcccgacgt cgcatgctcc cggccgccat ggccgcggga ttcgttaggg tctctatcca 60 

ctgggaccca taggctagtc agagtattta gagttgagtt cctttctgct tcccagaatt 120 

tgaaagaaaa ggagtgaggt gatagagctg agagatcaga tttgcctctg aagcctgttc 180 

aagatgtatg tgctcagacc ccaccactgg ggcctgtggg tgaggtcctg ggcatctatt 240 

tgaatgaatt gctgaagggg agcactatgc caaggaaggg gaacccatcc tggcactggc 300 

acaggggtca ccttatccag tgctcagtgc ttctttgctg ctacctggtt ttctctcata 360 

tgtgaggggc aggtaagaag aagtgcccrg tgttgtgcga gttttagaac atctaccagt 420 

aagtggggaa gtttcacaaa gcagcagctt tgttttgtgt attttcacct tcagttagaa 480 

gaggaaggct gtgagatgaa tgtfcagttga gtggaaaaga .pgggtaagct tagtggatag 540 
agaccctaac gaatcactag tgcggcegcc ttgeaggtcg : aecatatggg ; agagctc 557 

<210> 186 . •/• 

<211> 597 ■:.)-:■ • - v : < 

' <212> DNA * : 

<213> Homo sapien 

<400> 186 

ggcccgaagt tgcatgttcc cggccgccat ggccgcggga ttcgttaggg tctctatcca 60 

ctacctaaaa aatcccaaac atataactga actcctcaca cccaattgga ccaatccatc 120 

accccagagg cctacagatc ctcctttgat acataagaaa atttccccaa actacctaac 180 

tatatcattt tgcaagattt gttttaccaa attttgatgg cctttctgag . cttgtcagtg 240 

tgaaccacta ttacgaacga tcggatatta actgcccctc accgtccagg tgtagctggc 300 

aacatcaagt gcagtaaata ttcattaagt tttcacctac taaggtgctt aaacacccta 360 

gggtgccatg tcggtagcag atcttttgat ttgtttttat ttcccataag ggtcctgttc 420 

aaggtcaatc atacatgtag tgtgagcagc tagtcactat cgcatgactt ggagggtgat 480 

aatagaggcc tcctttgctg ttaaagaact cttgtcccag cctgtcaaag tggatagaga 540 
ccctaacgaa tcactagtgc ggccgcotgc aggtcgacca. tatgggagag ctcccaa . 597 

<210>187 • / 

;<211> .324 ... ..: • i- ; • 

<212> DNA <>• ■ . :* •■'* -.. *• \ 



<213> Homo sapien 



<4t)0> 187 
tcgttag^V ctctatccac 
ccatatcftig ^ggttcaaga 
ttccacttaa ccctgctttg 
agtttatagc atgagtattg 
aaacttactc aataagaatt 
aggagtggat agagacccta 



ttgcaggtaa 
gtetctgcagtt 
ggttacacat 
ggawaatgcc 
tctcccatat 
acga 



aatccadtt:cc ; 
ccagaaagad 
cttaacfctfct* 
ctgaaacctg 
ttttatgatg 



<210> 188 
<211> 178 
<212> DNA 

<213> Homo sapien ' 

<220> ' r: -' • 
<221> misc_feature 
<222> (1) • * . (178) 
<223> n =» A,T,C or G 



tgtgtatatfc ' ttatagtctt 
-fcagccga^ce' catjbcatgte • 
ctgt tcaagt- teste tgtgt ' 
acatgagatc tgggaaacac 
gaaaaatttc acatgeacag 
c\ 7 .".r,.t v 



n;: y -\ • pr-v:.r. • v/. 1 : 



60 
120 
180 
240 
300 
324 



.1 .1 



gegeggggat teggggtgat acctcctcat gecaaaatae 
gccttccaat ttacgcattt teaatttget ctccccattzt 
attgeccaga aacatgtatt acctaacatg cacatactct: 



<210> 

<212> 
<213> 

<400> 
tgacaccttg 
atgaatttct 
agacacattc 
aatagctgtt 
aaaaaagctc 
atctcatacc 
ggtgtca 



189 

367 : --V^;, 

SNA * > .' 

Homo :; 'jsapaen? 



189 
tccagcatct 
ttagcaagtg 
agtgtccctg 
attcaattga 
aacatcactg 
agtcagaatg 



■gaeacagt'efc 
gtataag£t$ 
aaattagaat 
tggtaggect 
atcattagaa 
gctattatta 



^gtetottgg 
1 Agaatatacg 
ia^gacttada 
taaaagtcaa 
aacttccatt 
aaaagtcaaa 



aacgtntaat 
gttgagtcac 
taaaactact 



aasatattrgg 
tatcacatat 
ataagtgtgt 
agaaatgaga 
caaaccccca 
aaataacaga 



ttcacaaqtt 
aacaaacacc 
ciatbeett 1 



ata'aatgaaa 
.cqfceattpta 
t-cactttctc 
gggcatgtga 
atgagatacc 
tgctggataa 



60 
120 
178 



60 
,120 
180 
240 
300 
360 
367 



<210> 190 

<211> 369 

<212> DNA .'. - v 

'<213> Homo sapien 



<220> ■ 
<22l^ 'uisof eature 
<222> (1) ; (369) 
<223> xi: v « A,T*,C ot G 



<400> 190 f / ^ - 
gacaccttgt ccag^atctg acaacgetaa cagectgagg agatctttat ttatttattt 
agtttttact ctggctaggc agatggtggc taaaacattc atttacccat ttattcattt 
aattgttcct gcaagjfpcta tggatagagt attgtccagc actgetctgg aagctaggag 
catggggatg aacaagatag gctacatcct gttcccacag aacttccact ttagtctggg 
aaacagatga tatatac&aa tatataaatg aattcaggta gttttaagta cgaaaagaat 



60 
120 
180 
240 
300 
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aagaaagcag agtcatgatt tanaatgctg gaaacagggg ctattgcttg agatattgaa 360 
ggtgcccaa L . 4 369 



, <2li>^ 369 /YV'. YY ' ~'' ; ,7Y-. , '.* 

; Y.'IY" "' 'J*,.!'..! \.\ '" j;t . . *\. ' ,*Y 

'^13x,^bmct ^ap^ta*'. , Y.^ _Y Y .., ''Y. 



<400> 191 

tgacaccttg tccagcatct gcacagggaa aagaaactat tatcagagtg aacaggcaac 60 

ctacagaatg ggagaaaatt tttgcaatct atccatctga caaagggcta atatccagaa 120 

tctacaaaga acttatacaa atttacaaga aacaaacaaa caaacaactc ctcaaaaagt 180 

gggtgaagga tgtgaacaga cacttctcaa aagaagacat ttatggggcc aacaaacata 240 

tgaaaaaaag ctcatcatca ctggtcacta gataaatgca aatcaaaacc acaatgagat 300 

accatctcat tccagttaga atggcaatca ttaaaaagtc aggaaacaac agatgctgga 360 
caaggtgtc .369 

<210> 192 , .. . 

<211> 449 ' " 

<212> DNA 

5213>. Homo ^apieia ,. t; . ( ,-,■(•.••. ■ 

. . r t <4Jt)p> . i» yy!'Y Yy ' ! j .y^;y'.-' . ' ''. / y : ''^'^'Y' ' 

tgacgcttga jcc^ "dt.tcatpttt , gcacagaaaa abttctttac kgatttaatt , 6.0 

caagac^jtl ictagtg^bag jtcctccagac ^ttttt y tcat . ttgttccata taq^tggaat 7. 120 

tttaaaatca tgtttcatca gtttgaaatg atttgggctg ctaatcaaca caattggatc 180 

gactgttcta ctaaacaaca ggaaaatgtg tatctggcag cctgtggaga aacactaaac 240 

attgattttt ctttgccttt tacggacttt gttccagcta catgtaatac paagttct:ct 300 

ttaagaggag aagatgttga tcttcatttg tttctaccag actgccaccc ^tagtaaatat 360 

tctttattta tgctggtaaa aaattgccat ccaaataaga tgattcatga^tactggtatt 420 

cctgctgagt gtcaagtggc caagcgtca r 449 

<210> 193 v 
, . <211>,372 . ... . ; . , ....... , , •• .• ........ . 

'^212> pa^A .^v ^ - ^.^o:.^ ^ ' '.L \ 

<23 r 3> Homo, sapien '-,. ; !Y .^:Y,. ..YY'.. K Y . / ,'YY ' 

> <400> 193 . f / '.Y vYYj' ; :' v-' "- Y*-'" ' V. Y'.Y. 

tgacgcttgg ccacttgaca ccagggatgt akcagttgaa tataatcctg caattgtaca 60 

tattggcaat ttcccatcaa acattctaga aagagacaac caggattgct aggccataaa 120 

agctgcaata aataactggt aattgcagta atcatttcag gccaattcaa : tccagtttgg 180 

ctcagaggtg cctttggctg agagaagagg tgagatataa tgtgttttct tgcaacttct 240 

tggaagaata actccacaat agtctgagga ctagatacaa accfcatttgc cattaaagca 300 

ccagagtctg ttaattccag tactgataag tgttggagat tagactccag tgtgtcaagt 360 

ggccaagcgt ca ^ ,r . 372 

.<2ao> 194'- , i ... -I/. . i; • I 'YY./Y',/ Y" 
v,<iii>. 309 Y'. \ :'. Y, Y ; "; Y _ Y v'r'j Yi'.-- Y 

<Z12> DNA \Y Y .//-..Y /' . . Y, , Y'^ ' 
<213> Homo sapien 

i 

<220> 4 

<221> misc_f eatixre t \ ^ 

<222> (1)...(309) . . / : Y' ./ 

<223> n o A,T,C or G . 



<400> 194 , " -"• *'= 

tgacgcttgg ccacttgaca cttatgtaga atccatcgtg ggctgatgca agccctttat- .60 

ttaggcttag tgttgtgggc accttcaata tcacactaga gacaaacgcc abaagatctg 120 

cagaaacatt cagttctgan cactcgaatg gcaggataac tttttgtgtt gtaatccttc 180 

acatatacaa aaacaaactc 'tgcantctca cgttacaaaa aaacgtactg ctgtaaaata 240 

ttaagaaggg gtaaaggata ' ccatctataa caaagtaact tacd^ctkgt %tcaagtggc 300 

caagcgtca 309 

^lO* 195 ' ' • ; :l • ■■ : :.'■'..:>■■■■'•■'*. *.r 

<211> 312 *'' ■"• " ■■ ; - : " : ' ; ' : . • '*-'>''•• 

<212> DNA ' " ' : *\ 

<213> Homo sapien 



<220> 



<221> misc_feature ' 
<222> (1) . . . (312) 
<223> n = A,T,C or G 

<400> 195 : ^ • ;; " 

tgacgcttgg ccacttgaca eeeaatctcg caettcatcG tccdagcacc t£*atgaagta 60 
ggactgcaac tatccccact tcccagatga ggggaccaan gtacacatta ggacccggat 120 
gggagcacag atttgtccga tcccagactc caagcactca gcgtcactcc etggacagcgg 180 
ctttcagata aggteacaaa catgaatggc i&cgacW^ ■- 240 

taaggcaatg gtgacacgga tgcacgt^ti a^ r 300 

ggccaagcgt ca * " - r; ' ■'■'■'■'•->£ - f; : ; " «"-.:■ 312 

<2io> 196 ? ; ' : - :r -'~ : ~ • — : '■' • : "•• " ~" ' : «/.■,::■*...?:■ 

<212> DNA — ■..""■■•■■v -5 <■ ■".•'].;■■... a V,- 

■<213> Homo sapien r ^ :v - *• -'vv-/ 

<400> 196 : C •.: 

tgtatcgacg tagtggtctc ctcagccatg cagaactgtg actcaattaa fccctctttcc 60 

tttatgaatt accc'aatctc gggtagtgtc tttatagtag tgtgagaatg gactaataca 120 

agtacatttt acttagtaat aataataaac aaatatatta catttttgtg tatttactac 180. 

accatatttt ttattgttat tgtagtgtac accttctact tattaaaaga aataggcccg 240 

aggcgggcag atcacgaggt caggagatgg agaccactac gtcgatac 288 

<iio> 197 ' -.-i---:----: * ■• . 

<212> DNA ' '' , ■ v:. ^ 

'• <2 13 > Homo 1 sapien ■ ■ zr 3i " f ' v •' 

<400> 197 

ttgggcacct tcaatatcat gacaggtgat gtgataacda agaaggctac taagtgatta 60 

atgggtgggt aatgtataca gagtaggtac actggacaga ggggtaattc ata^rccaagg 120 

caggagaagc agaatggcaa aacatttcat cacactactc aggatagcat gcagtttaaa 180 

acctataagt agtttatttt tggaattttc cacttaatat tttcagactg caggtaacta 240 

aactgtggaa cacaac^aaca tagataaggg gagaccacta cgtcgatac 289 

<210> 19bI 

<211> 288 \\ - ;; ; 

<212> DNA 

<213> Homo sapien : ■ - 
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:J <400>;198r ;r r -y. or---.f--.st - \'l . - 

gtatcgacgt agtggtctcc. caagcagtgg gaagaaaacg tgaaccaatp aaaatgtatc ■ ; , < 60 
agatacccca aagaaaggcg cttgagtaaa gattccaagt gggtcacaat ctcagatctt,- ? ,120 
aaaattcagg ctgtcaaaga gatttgctat gaggttgctc tcaatgactt caggcacagt 180 
cggcaggaga ttgaagccct ggccattgtc aagatgaagg agctttgtgc 1 catgtajtggc 240 
aagaaagacc ccaatgagcg ggactcctgg agaccactac gtcgatac . s . , , 288 

<210> 199 
<211> 1027 
<212> DNA 

<213> Homo sapien . 
<220> 

<221> misc_feature 
<222> (1) .7. (1027) 

; <223>r v n>m, A>.T f ;C:tor G . ; (; . ..;>.■■ 

, gc t t t t tggg aaaaacncaa' .ntgggggaaa gggggnt tnn tngcaagggg a taaaggggg 60 

aancccaggg *t ttccqcatt* * cagggaggtg; taaaaagncg . gccaggggafc tgtaanagga > ... t . v 12 0 

ttcaataata , gggggae fcr^; igcccngaagt .tgcaaggttc cngcccgcca : tgnccgqjgggs , , .180 

atttagtgac attacgacgs tggtaataaa gtgggsccaa waaatatttg tgatgtgatt 240 

tttsgaccag tgaacccatt gwacaggacc tcatttccty tgagatgrta gccataatca 300 

gataaaagrt tagaagtytt tctgcacgtt aacagcatca ttaaatggag tggcatcacc 360 

aatttcaccc tttgttagcc gataccttcc ccttgaaggc attcaattaa gtgaccaatc 420 

gtcatacgag aggggatggc atggggattg atgatgatat caggggtgat accttcacag 480 

gtgaaaggca tat octet tg tctatactga ataccacaag tacccttttg accatgtcga 540 

ctagcaaatt tgtctccaat ctgtgtwatc cctaacagag cgtaccctta ttttacaaaa 600 

' tttata'tcct^vtce't^at-tga-v^agttaccat>..Mcctgatcc acaatgcccg .tctpgctwgt- 660 

tctgagaaaa gtgctacagt etctcttggt atagegtcta . ttggtgctct ccaattcatc 720 

; ttcatttttc aggcaaggtg^a^ctgttttij.-rx"c$ataxctaa cmtcatctcc- tgatacmcga , 780 

aacccckgga rctatcaaac catcatcatc . ct.gcgfctckt .watgtymcta raatccctatt 840 

* gcggccgcct gcaggtcaac atatnggaaa accccccacc ccttnggagc ntaccttgaa 900 

ttttccatat gtcccntaaa ttanctngnc ttancctggc cntaacctnt tccggtttaa 960 

attgtttccg cccccnttcc ccnccttxuia accggaaacc ttaattttna accnggggtt 1020 

cctatcc 1027 

<210> 200 r ■[-■-. 

<211> 207 
<212> dna 

<213> Homo sapien ; •..<;■"■ >; i r . - . 

■<400> 200 ' . jr-'-. . ■ . v; ■ -■ ■ ; 

agtgacatta cgacgctggc catcttgaat cctagggcat gaagttgccc caaagttcag 60 

cacttggtta agcctgatcc ctctggttta tcacaaagaa taggatggga taaagaaagt . 120 

ggacacttaa ataagctata aattatatgg tccttgtcta gcaggagaca actgeacagg . 180 

tatactacca gcgtcgtaat gtcacta $ 207 

<210> 201 .: <" - 

<211> 209 ■ . ; ■* 

<212> Dm i 
<213> Homo sapien (■ 

<400> 201 > 



tgggcacctt caatatctat taataagcaca aatactgaag aacacaccaa gactatcaat 60 
gaggttacat ctggagtpct cgatatatca ggaaaaaatg aagtgaacat tcaCagagtt 120 
ttacttct=t : t gggaactcaa atgctagaaa agaaaagsgt^gcccrtctttCNtptggcttcCv ' j. .180 
tggtcctatfb^agcgtcgta atjgtcacta : ".: - 3 J 1 - il^^^r-r.^.. .;r^ ;.:.,;:>;. f 209 

Vr-:^o\vq\. r :-r. * ; j . •■>■£■*:. ero^,: n;; a- .; i '. , ,':-..,.;.e>o , .;c- 

-<lil0>';202- - ' ' '■-::<:v-;>; j.j,,:::;-, - :oov?^ * 
<211> 349 '■• r - ^,:.^ x; toe , Jj-.-^C'--^--- /.^by; o v 

<212> DNA 

<213> Homo sapien w.i vcis;-' 

<220>' ^ v - 

<221> misc_feature n-, :...-;*„:.■ f.rn'oH i :vi 

<222> (1) . . . (349) 

<223> n ■ A,T,C or G <o; 

<400> 202 < } . . ; (."> 

ntacgctgca acactgtgga gccactggtt tttattcccg gcaggttatp cagcaaacag 60 

tcactgaaca caccgaagac cgtggtatgg taaccgttca cagtaatcgt tccagtcgtc 120 

tgcgggaccc cgacgagcgt cactgggtac agaccagatt cagccggaag acfaaagcgcc 180 
gcagggagag actcigaactc cactccgct^gtgagcagcq ^qcatgfctttc /aactcgaagt;^ r; #40 

tcaaacggca ttgggttafca £accat/Cag<2 .fcgaarttxrac^ac^ a300 

■ tggaaa t cfca r 1 1 fc t ct tgtit 1 ccg^t c ttteti ^eacagtg c*. g€ageg£&u.-> s \; ti l: u Y: * ? - > ^ - -3 

<210> 203 v V l risr.- :! ;*^g;-;v^ rt^::-^;* v^J ryv:v~t:>;^: 

*211> 241 V^v ; - .-.v ■■■-o fi, "'- s ^v-*:' V^^^ - * ■ 

<212> DNA .2/.;sp:.t.jr;::-, *v ,., . c >;-v.. r r-is^j^Ui 

■ :i <213>"Homo 'sapien^- •: ^.n ~ i^'r..,^.,:*. ^ cwifroJ * 

v <400> 203 l-^^s^'-'.' - : r^,v.. £ j .<■:■.£ -.buf::-:) 

tgctcctctt gccttaccaa ->occaaagc©$ iactgtgaaait Jatgaagt^aa viigacaaiaa tft : ■ t 60 
cagttttcaa cgcaatatag tatagtttat:^ptgattrcttt - tfgatctccag ^acactttaa ; r a2 0 
acaactgcta ceaccaccaC' ca^acctaggg^attotaggattcctccacagacrc^ 180 
ttctcctttg agtttcaggc tcctctgggd^ctfsctgttca .tcaatgggtg gtaaatg^ct; : ^ . ■ 240 
• a \ ■','£";•. .j.. 4 ^: 1 r.ir*. : ourvroo.'", v.u* Vh\,': .«:,... v '- -o...; 241 

j i .[....;■;. * " j ( ' ' ; r o J rcr;' ur;;..:'..^ .v? if.*. ■ :^-ryy f ^ ' .j' : 5 

^210^-204 f^'.. * ■'. -■•■P'O; «; V-^.n *v ■ •„,: ■ ^V'C 'J r f : 7 J ^ 

<211> 248 
<212> DNA 

<213> Homo sapien f 1 ■. 'r 

<400> 204 ./.sc. r 

tagccattta ccacccatct gcaaaccswg acmwwcargr cywgwackya;ggcgatttga 60 
agtactggta atgctctgat catgttagtt acataagtgt ggtcagttta caaaaattca 120 
cagaactaaa tactcaatgc tatgtgttca tgtctgtgtt tatgtgtgtg taatgtttca 180 

■ attaagtttt; tttaaaaaaa agagatgatt otccaaataag ) aaagccgtgt tggtaaggcarr . 240 
; :agaggagc- - ^L- 1 " . r • r : ^. * :v.-J:i -!; ;. '-.'i-- -■ - ■ ■--J- * 24 ^ 

<210> 205 1 " % : ••:5r ';v " ' ■ ,; > ■ - *." 
<211> 505 

<212> DNA ' / -I': = 

<213> Homcjjysapien . . < 

<220> \\ • r o;.'-- 

<221> misc_feature 

<c222> (1) . . . (505) ■ : - 
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<223> n: ; a-jA>X> C-or- G. ••■ • ;,: r 

<400> ;205 i: . 1 ^ ;- ;■ r>v " ,v';,r _ • / :v - /V 

tacgctgcaa.icactgtggag cca.ttcatac. aggtccctaa ttaaggaaca agtgattat-g-/- [ 60 

ctacctttgq acggttaggg .taccgcggcc gttaaacatg tgtcactggg . caggcggtgic 120 

ctctaatact ggtgatgcta saggtgatgt ttt.tggtaaa caggcggggt aagatttgcc . ,180 

gagttccttt tacttttttt aacctttcct tatgagcatg cctgtgttgg gttgacagtg 240 

ggggtaataa tgacttgttg gttgattgta gatattgggc tgttaattgt cagttcagtg 300 

ttttaatctg acgcaggctt atgcggagga gaatgttttc atgttactta tactaacatt 360 

agttcttcta tagggtgata gattggtcca attgggtgtg aggagttcag ttatatgttt 420 

gggatttttt aggtagtggg tgttganctt gaacgctttc ttaattggtg gctgctttta 480 

rgcctactat gggtggtaaa tggct 505 

:<210>-206 t..r,- r ' ! — .:; j ::**-.\ v . .sr-\* -.: ■ — -,-r t~r» 

<212> DNA> ^ - *v^9^' ; ; v: .-■ : ., - ,>.(■•-..', ' ' ,r- 

<213> Homo sapien * , 

<400> 206 ' . . ....[[. 

tagactgact catgtcccct accaaagccc atgtaaggag ctgagttctt aaagactgaa 60 

gacagactat tctctggaga aaaataaaat ggaaattgta cttt^aaaaa aaaaaaaatc 120 

ggccgggcat ggtagcacac acctgtaatc ccagctacta ggggacatga gtcagtcta 179 

<2X0*^207 : : : ;;;.,.y - 3 ■ .. ( Vij: .... ;, ■ 

r <212*.DNA :;3 ^: v * ; \: r. ■. - .'y. . ^- ' V , • ,- 

<213> :HoTO.sap?\en • ; -j .y-.;-. z:kk^.s~ 1 ., . * :> - 1; .:. 

<400>^2Q7 - r > r : •< O'J 1.v:-r-.--'-.v y}\. -t, . V . - 

agactgactcatgtccccta ccccacctrtcc tgctg^gcjtg ccgtgttcct. agt.caggtcac,: : f 60 
agactggtac tggtcagtgg cctgggggtt ggygacctct .attatntggg.; atacaaattt 120 
aggagttgga attgacacga tttagtgact gatgggatat gggtggtaaa tggcta 176 



<210> 208 , j : • . 

<211> 196 ■ 
<212> DNA 0 ; 

<213> Homo sapien 

J<400>.208 - • >»; ..v. : 

agactgactic atgtccccta tttaacaggg^tctctagfgc tgtgaajaaaa aaaaatgctg- ;. . 60 
aacattgcattataacttata;.ttgtaagaaa tactgtacaa tgactttatt: gcatctgggt x ;120 
agctgtaagg catgaaggat. gccaagaag^.r : ttaaggaata tgggtggtaa atggctaggg: - - ,180 

gacatgagtc; agtcta - '>-^ : -:/: ; r i^r^.v:. .r,. v ,..- .'j -..196 

<210> 209 
<211> 345 

<212> DNA ; ; • , 

<213> Homo sapien I- 



<220> 

<221> mi e cofeature 
<222> (1) .7. (345) 
<223> n o A,T r C or G 

<400> 209 



gacgcttggc cacttgacac cttttatttt ttaaggattc ttaagticatfc^ fcangtnactt 60 

tgtaagtttt tcctgt^gccc ccataagaat gatagcttta aaaattatgc tggggtagca 120 

aagaagatac ttctagcttt agaatgtgta ggtatagcca ggattcttgt gaggaggggt 180 

gatttagagc -aaatttct^ 240 

; ctggcttgac 1 aaggttggaa fctagtattae 'at^gtasrata Ycaitgta^aa't; gjtfctaga^tg: * 300 

: gtgccaagt-a tctaggaagt kcttgggdat g^&tggtaaa; tg^ct : " ^ : 345 

'[ <210>'2l0 "-'V. -: ( .€':J . ■;>;*. ;,-.. c .r : i: ^.:-.u.1;l;-;., rr.r-:-:' . :■ 

' <211>*17ff ''- ; .yJ ■; ^ ' v^- v*;- r: ~; : :?>jtf ,v >:c .« p..;... ■ " 

; * <2l'3> 'Homo\£dpien "•■ ^ -'V*' 1 - " t>*-*<:p "t-: 

<400> 210 

gacgcttggc cacttgacac tagagtaggg tttggccaac tttttctata a&ggaccaga 60 
gagtaaatat ttcaggcttt gtgggttgtg cagtctctct tgcaactact cagtetctgcc 120 
attgtagcat agaaatcagc catagacagg acagaaatga atgggtggta aStggcfca* 178 

<210> 211 

<211> 454 SO;. 1 <( 

<212> DNA : v- s,-:. ,, v'. ;inr;-.: ■ 

: < 2 13> Hotno Ssipieii • ; ■ - ^ * " " <; r r: * . *. :•. c 7 1 sr.x p =; ~ t, t -f -j *•;, : \ • - 
* * • '' is ^V "»••* ■'■'"■J: .': t ; u.\ <;.<.** :.»;, -y ti^Di?.!'. = :.>.*■* y.t.;^::; ■ 

<400> 211 

tgggcacctt caatatctat ccagcgcatc taaattcgct tttttcttga ttaaaaafctt 60 
caccacttgc tgtttttgct catgtatacc aagtagcagt ggtgtgaggc cdtgcttgtt 120 
ttttgattcg atatcagcac cgtataagag cagtgctttg gccattaatt tatcttcatt 180 
gtagacagca tagtgtagag tggtatctcc atactcatct ggaatat£tg :galifcagtgcc 240 
atgttccagc aacattaacg cacattcatc ttcctggcat tgtacggcct ttgtcagagc 300 
tgtcctcttt ttgttgtcaa ggacattaag ttgacatcgt ctgtccagca c^agttttac 360 . 
tacttctgaa ttcfecattgg ; cagaggccagt. dtgtagagca ^gfccct c tttt ugctttgtccct : , v • .42 0 
cttgttcaca tcagtgtfccfc.. tgdgc&taad gga% "T&wx&w &r : -:< on i v," jy /-.{ : :> •>* [yA54 

<210> 212 

<211> 337 c^.. 
<212> DNA 1 

<213> Homo sapien 
<400> 212 

tccgttatgc cacccagaaa acctactgga gttacttatt aacatcaagg ctggaaccta 60 
tttgcctcag tcctatctga t:tcatg*gca catggttatt actgatcgca ttgaaaaoat ! ,120 
tgatcacctg^ ggtttcttta^ tttatcgact - gtgtcatgac aaggaaactt acaaactgca 180 
acgcagagaa actattaaag gtattcagaa; acgtgaagcc agcaattgtt tcgcaattcg = 240 
gcattttgaa aacaaatttg ccgtggaaac tttaatttgt tcttgaacag tcaagaaaaa • 300 
cattattgag gaaaattaat atcacagcat aacggaa 337 

>• / ■ / .. ' ■ 

<210> 213 rj. 
<211> 715 — 
<212> DNA ; . , 

<213> Homo sapien 

<220> U , , 

<221> rais4_feature • 
<222> (1)1.(715) : i: . 

<223> n « A,T,C or G 
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<400> 213 A ' •.-.•<:.• , 

tcgggtgatg cctcctcagg catcttccat ccatctcttc aagattagctjf|&tcccaaatg 60 
tttttccttc tcttctttac tgataaattt ggactccttc, tptgacact'g^ ^gacagcfctt 120 
? agtatc.ct.tc ttgtcacctt* gcagaqttta aacataaaaa tactcattgg ttttaaaagg '^-i: 180 
aaaaaagtat acafctagcac tafctaagctfc ggccttgaaa cattttctat 'ct^ttatta^ ■—.■>. 240 
atgtcggtta gcfcgaacaga attcatttfe%^caatgcagag tgagaaaaga 1 agrggragct^t ? s - f . 300 
atgcatttga gaatgcaagc < attgtcaaat ;aaacatttta ^ aatgctttct.5taaagtgagc ;j ..360 
/acatacagaa .atacattaag atattagaaa gtgtttttgc ttgtgtacta qtaattaggg 420 
3 raagcaccttg.--. tatagttcct <cttctaaaa£ ttgaagtagat tttaaaaacc , catgtaattt (? 480 
z ,aattgagctc tcagttcaga ttttaggaga :attttaacag ;ggatttggtt ttgtctaaat ;..r, > 540 
j ; ;tttgtcaatt tnfcttagtta atctgtataa ttttataaat gtcaaactgt attfeagtccg ^ 600 
ttttcatgct gctatgaaag aaatacccan gacagggtta tttataaang gaaagangtt 660 
- aatttgactc ccagttcaca ggcctgagga ngnatcnccc gaaatcctta ;ttgcg . ,715 

<210> 214 ... : : ^ ; 

<211> 34-5 ^ ' 

<212> DNA * . 

<213> Homo sapien . , • ^ 

<220> 

v<^21>:-misc^feature^.v, ',.:'>.,: :«-<va;. j v?;,.. 0 *. .; : ■ . - % . . :' ; vo 

<222> (lj> ; ; :(34^) .v , : o. : r ; - •„•.••• • * . ; .:• . ' :V\ 

. .C :<223> A?T,C;;or.<3 . : i * . :.'-> v .v\'- 

/.<40.0>^2X4 uv. :••:.;/>■ ■ : i ■ • . Y-; L > .;:■.*■:• A:^,- .. 

: ;ggtaangngc atacntcggt gctccggccg >:-opggagtcgg -gggattcggg tgatgcctcc, - 60 

tcaggcccac ttgggcctgc ttttcccaaa tggcagctcc tctggacatg ccattccttc .120 

tcccacctgc ctgattcttc atatgttggg tgtccctgtt tttctggtgc tatttcetga 180 

ctgctgttca gctgccactg tcctgcaaag cctgcctttt taaatgcctc accattcctt 240 

catttgtttc ttaaatatgg gaagtgaaag tgccacctga ggccgggcac agtggctcac 300 

gcctgtaatc ccagcacttt gggagcctga ggaggcatca cccga c r ( 345 

<210> 215 ? 

<21J.>429 : " .< '.. \ : Jx>- ■■ v-^-^V r. v < . < ■ » . ... ' . r - 

<212> DNA f...^ ... v. ? ^ ; V.. .■ -v.? \ 

<213> Homo sapien . :; ; I o ^--v y-\ . ; . r ^.- 

<400> 215 - ^ 

ggtgatgcct cctcaggcga agctcaggga ggacagaaac ctcccgtgga gcagaagggc 60 

aaaagctcgc ttgatcttga ttttcagtac gaatacagac cgtgaaagcg gggcctcacg 120 

atccttctga ccttttgggt tttaagcagg aggtgtcaga aaagttacca cagggataac 180 

tggcttgtgg cggccaagcg ttcatagcga cgtcgctttt tgatccttcg atgtcggctc 240 

ttcctatcat tgtgaagcag aattcaccaa gcgttggatt gttcacccac: taatagggaa ; . 300 

cgtgagctgg gtttagaccg tcgtgagaca ggttagtttt accctactga tgatgtgtkg 360 

ttgccatggt aatcctgctc agtacgagag gaaccgcagg ttcasacatt tggtgtatgt 420 

gcttgcctt : ' ■ : . i- t . 429 

<210> 216 r " - . 

<211> 593 ( 

<212> Dm - - v 

^<213> Homoi sapiea ■ \ ; ■ .*: * j . 

<220> ■ «. r. -i - f r- ;t:,r~ *r I . ; • : - ': . - ■ • ■ 

^' <221> *mi)3tc£feat\ire - : H: ,! -='n * " P. fc ' "* •.; *v • ; v f . 

• <222> (1) •v;(593) - -m:? \ ±\ 



<223> n « A,T,C or;G : 

•'-<4*00> "216 . -■.-•::ft-r..*;i*73V-? -'fc- Ki. ••*■■.-*. •. :? v.- ■ 

tgacaect&fc ~gtccngcatc tgttcacagt ^ttccacaklat? ^agccagfdctt- tggfccatcbtc ^ 60 

tctgtcct^a -ggtatacaag tj&tatcagga ggtgtdt&cc ttdtfcttctc ttccccacca - 120 

aagagaadat" gca<ggctctg g'aagctgtct stteggagdd't^ ^t^gct^^ao'tf tt^cAgag.t - '180 

cttgggtadc ■ ttggatgtgg tctggaagga gaaacdtfcgg Jcttetggattearggagtacagc i - ' 240 

: cggaggaggg tcacagajgcc cCtcagctcaa gcecetgtjgc "Gttagtdtaa- aagcagctjtt r 300 

ggatgaggaa gdaggttaag staacat&cgt ^aagcgtacac ^ac/gtagaaajg ?;tgctfgggagt - 360 

cagaattgcai -cagfcgtgtagg gagfcagtaceJ&ca&tcaatg a^ggcaaatc atactgaa^ga . 420 
oagaagacofla ttaatgaatt: gettangggg ate^j^atcaag gettetcategg Q&atctttctJJ i 480 
-aggaagatta* ttgtttanaea ttatgaa^gg>i^mtagggCag^gacagggcC: '^aagtanaa :.•:"•< o -540 

ganaacattg: ^cctatanccc ttgtcttgca J cccagatgct ggarcaaggtg tjca ^> ; ;* ^ ~ ' 593 

<210> 217 .i...:? f ■ - : 

<211> 335 ■. . * ■ V-:- ,. 
<212> DNA ■ 'A.'-C; - K JS:- ■ 
<213> Homo sapien " i.'iiu? -» - -; ; '>■ 

<400> 217 <:j<s:.* 

tgacaccttg tccagcatct gacgtgaaga tgagcagctc agaggaggtg tGctgctatttt 60 

cctggttctg tgggctccgt ggcaatgaat tcttctgtga agt^gAtgaa gactad*tfcc 120 

aggacaaatt taatcttact ggactcaatg agcaggtccc tcactatcga caagetcttag 180 

acatgatctt ggacctggag cctgatgaag aactggaaga caaccccaac cagagtgacc 240 

tgattgagca ggcagccgag atgctttatg gattgatcca cgcccgctac atccttacca 300 

accgtggcat dgcccagatg ctggac^agg^:t2gtca?^* ov**-.:'/-'.^-:- ^c^s ~:, V;i335 

• <210> 218 "yVfi, " ■ ^n^j'^ioj of^xi * ^.j - ' i :„■ ; ; oC;X;^- ' 

- <212> DNA • '-"V . ^ '::-rj£zo£:? i'^:,; ^;:/^; - :" 

<213> Homo sapien-;". n r ;;v-v;>p : ;; v-'o^^ : ivvr ; . j < 

<400> 218 l ." - ■ * 

tacgtactgg tcttgaaggt cttaggtaga gaaaaaatgt gaatatttaa tcaaagacta 60 

tgtatgaaat gggactgtaa gtacagaggg aagggtggcc cttatcgcca gaagttggta 120 

gatgcgtccc cgtcatgaaa tgttgtgtca ctgcccgaca tttgccgaat tactgaaatt 180. 

ccgtagaatt agtgcaaatt ctaacgttgt tcatctaaga ttatggttcc atgtttctag 240 

tactttta 248 

^<210> 2J9 1 '.. .-:frr :1 ■ !■ - ■; r-.:';-; c . ?.r-;o . 
; '^<211>,.53Q "u '''^^7^'' .'it' ''"*.' ■ ^'.^ ' c. ^ 

.i:<213>'Homo sapien h\- v:*'^ . 

^ : <220>';^v *:v- v * ■ ! - j r ■ _ i - /• . . - * '•' " ■;: ) 

<22l> misc_feature 
<222> (1)...(530) 
<223> n « A,T # C or G 

<400> 219 / • 

tgacgcttgg ccact^ttgaca caagtagggg ataaggacaa agacccatna ..ggtggcctgt 60 

cagccttttg ttactittgc ttccctgtca ccacggcccc ctctgtaggg gtgtgctgtg 120 

ctctgtggac attgg^cat tttcacacat accattctct ttctgcttca cagcagtcct 180 

gaggcgggag cacacaggac taccttgtca gatgangata atg^tgtctg gccaaetcac 240 

cccccaacct tctcactagt tatangaaga gccangccfca aaaccttcta tcctgncccc 300 
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ttgccctatg. acctcatccc : tg t ttccatgc cctattctga tttctggtgi actttggacjc- : . 360 

agcctggttt ntcctcctca ctccagectc. tqtccatacc atggtangg^ggtgctg^tc , , 420 

cacncaaang gtcaggtgtg tctggggaat cct n a n anct gccnggagtj; tccnangcat - . 480 

tcttaaaaac cttcttgcct aatcanatng tgtccagtgg ccaaccntcn 530 

<210> 220 f ?^ -:i 

<211> 531 

<212> DNA . » ■ ' ■ \r 

<213> Homo sapien 

? <40O>22O: 1 ' --iV - ^ r 1 ; , 

tgacgcttgg^ccactt^aca .ctaaatagca tcttctaaag gcctgattca gagttgtgga 60 

- aaattcfcccc* agtgtcaggg attgtcagga acagggctgc tcctgtgctc actttacctg •*. J20 

ctgtgtttct: gctggauaag gagggaagag: gaatggctga tttttaccta atgtctqcca . 180 

vgtttttcata. ttcfetcttgg atcctcttct ctgacaactg ttcccttttg gtcttcfctct 240 

tcttgctcag ai;agcagg.tc tctttaaaac tgagaaggga gaatgagcaa atgattaaag T 300 

aaaacacact: tctgaggccc ;agagatcaaa tattaggtaa atactaaacc; gcttgcctgc . 360 

tgtggfccacfc:. tfcttcttc^t ct: t tcacatgct ctatccctct atcccccacc tattcatatg - 420 
gcttttatct gccaagUtat .tpggcctctc a'ccaaccttc tcccctagcc tactggggga : . 480 

tatccatctg ggtctgtctc tggtgtattg gtgtcaagtg gccaagcgtc a 531 

<210> 221 : • 

<211:> 530 .• ,.. • ; • r;z 

<212> DNA 

<213> Homo sapien <■ ,;• - t . : 

<400> 221 

attgacgctt ggccacttga cacccgcctg cctgcaatac tggggcaagg gccttcactg 60 

ctttcctgcc accagctgcc actgcacaca gagatcagaa atgctaccaa ccaagactgt 120 

tggtcctcag cctctctgag gagaaagagc agaagcctgg aagtcagaag agaagctaga 180. 

tcggctacgg ccttggcagc cagcttcccc acctgtggca ataaagtcgt gcatggctta 240 

acaatggggg cacctcctga gaaacacatt gttaggcaat tcggcgtgtg ttcatcagag 300 

catatttaca caaacctcga tagtgcagcc tactatccac^tattgctcct acgctgcaaa 360 
cctgaacagc atgggactgt actgaatabtt ggaagcagct ggtgatggta; ettjatttgtg ; .*v 4? 0 
tatctaaaca <;agagaaggt acagtaagaa :tatggfcatca taaacttaca gggaccgcca : . : 480 

tcctatatgc agtctgttgt gaccaaaatg tgtcaagtgg ccaagcgtca 530 

' <210> 222 • : w - V r . - > 

<211> 578 

<212> DNA 

<213> Homo sapien 



<220> *- . k :: 

<221> misc_f eature 
<222> (1) • . . (578) 

"<223> n * A,TyC or G ' -\ '" '*' < \ :'."<• • 

<:400> 222 *: ' . $ - 

tgtatcgacg tagtggtctc cgggctacta ggccgttgtg tgqtggtagt .acctggttca v : 60 

1 ctgaaaggcg catctccctc cccgcgtcgc-cctgaagcag ggggaggaet tcgcccagcc . 120 

aaggcagttg tatgagtttt agctgcggca cttcgagacc tctgagcccfca cctccttcag .180 

gagccttccc cg&tfc&agga agccagggta aggattcctt cqtcccccag acaccacgaa 240 

caaaccacca ccccccctat tctggcagcc catatacatc a<jaacgaaac aaaaataaca 300 

aataaacnaa aaccaaaaaa aaaagagaag gggaaatgta tatgtctgtc catcctgttg 360 

ctttagcctg tcagctccta nagggcaggg accgtgtctt ccgaatggtc tgtgcagcgc 420 



cgactgcggg aagtatcgga ggaggaagca gagtcagcag. aa^ttgaacg.gtgggcccgg - :>480 
cggctcttgg gggctggtgt tgtacttcga - gacc£cttte; grctttttgte:>ttagatttap> ; h 540 
" gtttgctcbt 5 t^agtggga naccactacn toiataca: ; : ■ : : >* . 578 

<210> 223 I 

<211> 578 . ' C<T 4 -Ti: : , 

<212> DNA ; .; /; * 

<213> Homo sapifen -:£ys-- 
<400> 223 

tgtatcgacg tagtggtctc ctcttgcaaa ggactggctg gtgaatggtt tccctgaatt 60 
atggacttac cctaaacata tcttatcatc : attacoagtti gcaaaatatJfc agaatgtgtt ; ;> ' . 120 
gtcactgttt catttgattc ctagaaggtfc/iagtcttagat at^tapfctt^ aacctgtatg . ? * 180 
■ ctgtagtgct' ttgaatgcat tttttgtttjF catttttgfcfc ^t^c.caaGct^gttottata:^?-::-/- 240 
• gctgcttagg tctggactgt cctg&ataaa* grctgttaaaa tatttcapcag.:. tceagccatcv' J 300 
■ttacaagdta attaagttfaa ctafetatgLPtt Wt3tgtttfcg?ccagactt^^ 

' ctcaatttct gggttcatfct tgggtgccet ■ aaatettagg. /gt^tgact±it 420 
tgtaacatcc attcccaagc aagcacaact tcacatfca£a* ctttcGagaa^gttcattgc^j .!.;■ 480 

1 gaagcctttc cttcaccTcag' eggafgcaaet tgattttfctaxcaartt^ 

acaagagtat gggatatggfa gaccactaqg; trcgataca r : - r.-zix.-.-r x yi;y\ 578 

<210> 224 

<211> 345 vu- ' t.r.i's. 

<212> DNA yy 

<213> Homo sapien u;\:r ;\:-k ~^ •■:,;.;:!:■■. 

<220> 

*221V misc^feature v , '*"~ .,v ; " -:■ * : v-" > ^w:- ; J <- ^v^:-- , 

- ■ " <222> (1) .7; (345> l; : -7 i;vv l v t > : v <■;,;;■; *:>;;■ -i r ; :> * 7 :;:>.;,.• : 

<223> <a-"» A/T,3C orv Q' V^v^sr,^-; '^r^: ^ , , : . 

■ <4,0a> 224' .1. -l?-^- .7i;; ^•?.:; ■ :fr>] ■ ~> y: \y> : ' , 

tgtatcgacg? tantggtctc ccaaggtget'^gattgqag ^catgagcda - ccactcccag ; t . , 60 

; gtggatcttt ttctttratac ttapttbatt*^^tttctgt tattcaagaa gtgfcagtggt 120 

' aaaagtcttt tcaatietaca tggttaaata^a^gatEgcct:; gggcjaataaa jtagaaatettt 180 

' ttctttcatc tttaggtrt^a ataaacaaac agaaaaaata gaacatactg aaaataatct <: 240 

aagttccaac catagaagaa ctgcagaaga aatgaagaaa gtgatgatga tttagatttt 300 

gatattgatt tagaagacac aggaggagac cactacgtcg ataca . 345 

<210> 225 

<211> 347 - • r -.. 

<212> DNA 

<213> Homo sapien 

<400> 225 . 
tgtatcgacg tagtggtctc caaactgagg tatgtgtgcc actagcacac aaagccttcc 60 
aacagggacg caggcacagg cagtttaaag ggaatctgtt tctaaattaa tttccacctt 120 
ctctaagtat tctttcctaa aactgatcaa ggtgtgaagc ctgtgctctt tcccaactcc 180 
cctttgacaa cagcdttcaa ctaacacaag ^aaaaggcatg tctgaqactc ttcctgagtc ,.. 240 
tgactctgat ' acgttgttct gatgtctaaa gagctccaga; acaccaaagg gacaattcag -300 
' '^atgctggtg tataa^agac tccaatggag faccactacgt cgataca. 1 , 347 

■** <210> 226 \\- ;■<• :r .. - .';.■>;"'..•-. 

::<211>-:281 • h J . ■ : 
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: <2X3>, : Hpmo sapien ... 

: <220> : : , : '. v ..v :I v '-v v , 
; <225.>- x^ap^eature ■ 
<222> . , (281) ^ 

<:223> n = ijb r T r C or.Q 



I? 



. - : <4QQ> :r 22£ :; , : r:: . v..- .i or- 

aggngnggga rhtgtatcgac. gtag£ggtct cccaacagtc tgtcattcag 7 tctgcaggtg 60 
tcagtgtt; t ; ggacaatgag gcaccattgt cacttattga r ctcctcagct ctaaatgc^g, : 120 
aaattaaa£c v $j^cat£aq K aagtctggaa; ttcctgatga ,ggttttacaa agtatt:ttgg ; ,180 
atcaatactft caacaaatca gaaasqcaga aagagg^ttcc .tttcaatatjt gcagaaccac ,.. 240 

gagtgga^tt^acapa^ct , - 281 

... f. r,<^2^ : £9$ft. ' i;;;s.,v^ ;i .;- ; r : i , : ;v '» 7j ... - '■■ '■■ f ■'• • ■ ^.;v : ,.: 

r? ,<213> ;J Homo K ^api^n ?r; , r - -.r.^ ; ■ v ... .,/:.;-., ;■ . - : . ; . <r. 

y<40Q> ..-227 c r m •■: :/ J ~; r : :-: * .v:iv 1.;:*: . ■ • 

^gggaaacact ^tqqtcccagc cttgtaaggg ttggagccct ctccagtata tgcjtgcagaa 60 

rtttttctctc .ggtttctcag aggattatgg agtccgcctt « aaaaaaggca agctctggac s 120 
actctgca^aa. g^agaatggo , caeagtttgg agttgagtgg ccecttgaag ggtcactgaa : : , 180 

cctcacaat;^ 240 
. gtttccotaG atfegafccaat. ggctgagttt ggtcaggagc <accccttccg : . tcjgctccact : ; : 300 

T^atgcaccat tcataatttt acctccaagg tcqtcctgag ecagaccgtg ttttcgcctc .360 

gaccctcagc cggttcggct cgccctgtac tgcctctctc tgaagaagag gagagtctcc 420 

ctcacccagt cccaccgcct taaaaccagc ctactccctt agggtcatcc catgtctcct 480 

cggctatgtc ccctgtaggc tcatcaccca ttgcctcttg gttgcaaccg tggtgggagg 540 

aagtagcccc tctactacca ctgagagagg cacaagtccc tctgggtgat gagtgctcca 600 

cccccttcct ggtttatgtc ccttctttct acttctgact tgtataatjtg gaaaacccat 660 

aatcctccct tctctgaaaa gccccaggct ttgacctcac tgatggagtc tgtactotgg 720 

acacattggc ccacctggga tgactgtcaa cagctccttt tgaccctttt cacctctgaa 780 

gagagggaaa gtatccaaag agaggccaaa aagtacaacc tcacatcaac caataggccg 840 

gaggaggaag ctagaggaat agtgattaga gacccaattg ggacctaatt gggaqccaaa 900 

tttctcaagt ggagggagaa cttttgacga tttccaccgg tatctc^cg tgggtattca 960 

gggagctgct cagaaaccta taaacttgtc taaggcgact gaagtcgtcc aggggcatga 1020 

tgagtcacca ggagtgtttt tagagcacct ccaggaggct tatqagattt acaccccttt 1080 

tgacctggca gcccccgaaa atagccatgc^tpfetaatttg gcattt;gtgg ictcaggcagc : 1140 

cccagatagt aaaaggaaac tccaaaaact agagggat;tt { ;tgct:ggaatg aataccagtc 1200 

agcttttaga gatagcctaa aaggtttttg -acagtcaaga ggttgaaaaa caaaaacaag 1260 

cagctqaggc agc^tgaaaaa agcoactga^ agtttactgt • 1320 

tagatcagcc tcatttgact tcccctccca, catggtgttt, aaatccagct acactacttc / 1380 

ctgactcaaa Qtc^jactatt cctgttqa^a actgtqagga-.actgttggaa actactgaaa 1440 
; ctggccgacc ^tgatcttcaa aatgtgcccc : t^ggaaaggrt ggatgccacc atgttcacag . 1500 

acagtagcag cttcctcgag aagggactac gaaaggccgg tgcagctgtt accatggaga 1560 

cagatgtgtt gtgggctcag gctttaccag caaacacctc agcacaaaag gctgaattga 1620 

tcgccctcac tcaggctctc cgatggggta aggatattaa cgt^aacact gacagcaggt * 1680 

acgcctttgc tactgtgcat gtacgtggag ccatctacca gga^gcgtggg ctactcacct 1740 

cagcaggtgg ctgtaatcca ctgtaaagga catcaaaagg aaaacacggc tgt^gccpgt 1800 

ggtaaccaga aagctgattc agcagctcaa gatgcagtgt gactttcagt cacgcctcta 1860 

aacttgctgc ccacagtctc ctttccacag ccagatctgc ct^acaatcc cgcatactca 1920 

acagaagaag aaaactggcc tcagaactca gagccaataa aaatcaggaa ggttggtgga .1980 
ttcttcctga <:tctagaatc ttcatacqcp gaactcttgg gaaaacttta atcagtcacc . : . 2040 

rtacagtetac cacccattta ggaggagcaa agctacctca. gctcctccgg .agccgtttta ::2100 



agatccccca 
aggtaaatgc 
caggagaaaa 
accttctagt 
aaactgtcaa 
ctgtttgcca 
agtaaggcgt 
caagtagaac 
ggtgtaaatt 
tgggctgggt 
ctaagagatg 
ccccaacagg 
cctgaacaga 
ttccagagag 
acggctctga 
aacagagccc 
ctaagttggg 
cttctgtcaa 
caatgatttg 
taaccctgtt 

a et c t- C CC 1 1- 

ttcctcaagg 

gataagktac 

cccctcfcaccf 

ggccctccac : 

tagcagtaaa 



tcttcaaagc 
caaaaaaggt 
gtgggaaatt 
actggtagac 
tatggtagtt 
tagggtctga 
taaacattca 
gcatgaactg 
gtgfcaagtcti 
tcfitaccttfc 
cccaattgijc 
tacaagatat 
cagggccctg 
aaggactccc 
aggtggatgg 
aactagaaac 
tgaagccatt 
acttatgtat 
attcccccaa 
tttagactct 

a g i£ t aa ga an 

acttaacttg 
t^tggcikagc 
ettcagciad- 
cagcaaaaag 
gtttttfcttt* 



ctaacagatc 
cctaaaccca 
gactttacag 
apcttctctg 
aagtttttac 
tiaatggaccg 
atggaagctc 
caccctaaaa 
cdttccttta 1 
tgaaatcatg 
aaaaatatca 
catccfcgcca 
ccattcatifcc 
tcctgcttgg 
cattcctgcg 
atgggtcccc 
agattaattc 
cttaagactc 
aaacacaagt 
ccctttcctt 



aagcagctct 
gcccaggcca 
aagtaaaacc 
gatggactga 
tcaatgaaat 
gccttcgcct 
cattgtgcct 
aacactctta 
gccctactfca 
tatgggaggg 
caaactaat-t 
cttgttcga^ 
'ccgecaggtg ! 
aagagacctc 
tggattcatc 
agggctgggt 
tttttcttaa 
aatataaccc 
ggggaatgta 
taatcactca 



ccggtgcaca 
ccgtctccaa 
acaccgggct 
agcattftg^ 
catddct^cga 



actgaggaat 
tggtttttac 
acctgaatftfg 

^ ZJ -» 1 w« w V m» 3 WWW WW V»vjyWU»JVV#>J W 



atcgacccca 
caaaattaat 
■gagtaa^gtg 
t^cfcgectat" 
•taCtacagtta 
^gdw&ccatcc 
■afectgttgfctii' 
acaccgtcat 
actcccgcat 
caggcccctt 
ttttgtaaaa 
cctt^wfcata 
gtgtccaacc 
gcttgtttcc 



acctgegccc 
gaaaactcac 
gggtacaaat 
afccaaaaacg 
cratrgggdftgc 
ttagt'cagtc 
gagctctggg 
bfctagsu&cc 
cacicbtfttac' 



citaca^ttft 
Ccidtccaratt J 



cacgatgcca 
cdaaaaggcc 
aaaactgcac 



eaa 



tgtaagcega : e t dccfigcac at?ccaagaWfc 
tktat ccgfca Vgtitcc6agga a^cgfccteaa 
caccaccctig at eagtscagc i- agccafc&Wcjc 
a fetctgac tc -%cfcgaagact : tc^atgatca 
CwfewtfcCwww-'et^ ^' - 



geaattaact 
ttgatcaca^ 
abcgag^caa 
tt'agtafe^t' 



2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 

< w w- w v 

^ 3420 ' 
t: - 3480 
^ -3540 
' 3600 
> '3646 



<510> .228 
<211> 419 r: 
<212> DNA 1 : 
< 2 13 > * Homol? sapien : 



•■i - -J (5% ■ 

i .*:> -5 • .1;:.^: 

'■' <220> f '^-- " ' j^;- .;.»;.!., ;t • 

<22l> : misc^featuSre -y\s *v<&?.. :o p -r;^ ;;.f t . 

'•<2 : 22>- m) J«r:-'(419)^t::-. ri?^,;^,-,; >:,••.. 

r <223> n ^ Af/T # C-jbr'-G T - ■ r - - : ' ^ > ?? f;''."-'- - ' 

<40O> l 228 - .. *. v^-^-'r ; " ^ 

■ K; ( taagagggta caagatctata gcacagcdgt caatgea^aa dacag^iacgt 
: gtgtgttaag agtgggaattJft:fetggagtac"^agtaag^^ a^ctaiccet 
- tggtgacggt feGcagatggc ttacagaaga 'aagtgfcGctg : agatgagtfet^ 
ataaggatag : acacaagtga- grgactgactfe ^g6agfegg£g ■*• ilatggtgggt 
ttcgcatgta tggaaaetgc acgtaca^ga afe'gaa^aatg agactgtgtg 
' "agctgcaaat- actaatttta ' tcctgaaagt ettgaigagt taactaaaaa 
r ^gtaaggaaat aaccctacat ittcacgggrtta : et$tt€££et ariatattgaa 

; <210>'229 - • : - ■ • 

<211> 148 * ; . : ' ^. 

r <2X2> DKA ' ^ r: n< > ■ 

: <213> Hbtno sapien 

• <400> 229 T ' ?■ • • 

aagagggtac ctgta^tag ccatggtggc aatgagacfac -tgattactac 
• ttgtttaagtVgagttatatat attaaggata aagggageca ggttttttga 

aggaaattac agatattgaa -ggtcccad - •■ "* 



agcctggtaa 

agotggggtt ; 

ttaagaatga 

ggcaaaaaao 

gtgtttaatg 

gtatttttta 

ggtgcccaa 



60 
120 
180 
240 
300 
360 
419 



ctgctggaga 
ctgttggaga 



' 60 
120 

148 



BNSOOCID: <WO_0061 753A2_I_> 



68 



<210> 230 y 

<211> '257 .. ' " ■ 7 J V" ! • 

<212> DNA '/■. . ' 

<213> Homo sapien ■ " 

<400> 230 

taa gagggt& 60 

aaca 9S!^g^^ 120 

p. .;ttgtt^%a.^tqg^agg^ accccattct ccatgatgta 180 

<cttattt<^c ^ catctcatat accctataaa tatgtacacc 240 

/• rtactat3£ac.;:^^ ;,/r V ^ ; ' ' ;> f t \?"\ C^-"^>-'- , .^257 

<210> 231 ; ' 

<211> 260 

<212> DNA ' ; ; ' 

<213> Homo sapien 

<400> 231 ' 
taagagggta cgggtatttg ctgatgggat ttttttttct ttctttttct ttggaaaaca 60 
; . aaatga^ag.c^cag^ac?M^ ^tt^tgaa^t aaagacaggg actaaatctg gagaaatgaa ^ 120 
; gtcccct v c^9 : ,ctga fcefcjTacc^tc cagtctaggt taggagaata \ , 180 

% TOSSStgg^g!^ tgtgtgccag^ ( 240 

: ^ aa gtccatgg r t^ •^Lx/k**\?l l^y^'^.- ^.-v^V^ 260 

-c21?> l: Ho^. ;: saioien.-. : , f . f ^ , : . P& ., f : V , j :■ ■■ ' 'V 

<220> 

<221> misc_f eature 
<222> (1) .7. (596) 
<223> n 8 A,T,C or G 

<400> 232 

tgctcctctt gccttaccaa ccacaaatta gaaccataat gag/atgtcac ctcatacctg 60 
gtgggattaa cattatttaa aaaater.gaa cjtattgapaa, ^^^tgLtg^gra^ttajjaac.^^-,; 120 
atctgtigcac ; tgttggtgg: ^^aatgtaaasa aggtg^pe^ actatgggta acagcatgaa Y. 180 
ggttcetcaa aaaaaatttt t ttttaatpta qt<?jtat^t*e. gatsttgagg ttgltttatgc ^ ; ; 240 
aaaagaactg^aaatcaggat tttgaggaaa tefrtea^ ' r 300 

attcataata ctqaagagat ggaaaca^qc ; taaatgt^^ 360 
cacagtgtgg tatatgcata caatggaata ttatttagtq ^ : tttaaaaag^ aaaattctat 420 
catatactac aacttanatn aaccttgagg acacaatgct nagtgaaata agccacggaa 480 
ggacgaatac tgcattattc ccttatatga agtatctaaa gtggtcaaac tcttanagca 540 
naaagtaaaa atgggtggtt gccanacagt tggttaggcn agaaganaan octant " 596 

<210> 233 j- * ■ 

<211> 96 r 
<212> DNA 1 ■ 

<213> Hotno sapien ^ . 

<400> 233 , / , u 

tcttctgaag acctttcgcg actcttaagc tcgtggttgg taaggcaaga ggagcgttgg 60 
taaggcaaga ggagcgttgg taaggcaaga ggagca ... .\ > 96 



<210> 234 f 
<211> 313 . 
<212> DNA j 
<2X3> Homo sapienj 



<400> 234 



•00 



tgtaagtcga gcagtgtgat gataiaaactt^ ' 60 

agcaaagaaa gtagtttctt- gtgatggaat ct:getc5tgsr ^A^dt^fc^s^^egttg : - 120 

s ttgaaaagac i aacaaagagfc' ttagagtagffi^ acataaat:tt iagrSata^tSc ^itaaa<Sei:agr 180 

aatagtacat ' aaacttagt£ J cataaatafct * gcacgaagca 5 Sgg#cagj£gd ^€§as*3*&t : • * 240 

tgacttcaat ttggaaagag tatctactgt aggttagatg ctctcaaadaf %"cS(?ca&*ct: v a 300 

gctcgactta caa 313 



<210> 235 
<211> 550 
<212> DNA 
<213> Homo sapien 



0x\ "ca- 



• <400> 235 ■ J- -'■.■v-" e * i -'-. , J .^r- v o.- ^ o ^v^^K^ ■ 

^/ — — j — w ^ v wjvivlwvu^fc* gbH«janaHwa »«^»wc«ai»vw^ v V \J 

caaagtccag* tagcattafcfe taaacattfet^ediiciaaatac^ aetg'a^^ :120 
tttcccaaaa atacatatgg aagcacagca J gcatgaatgc ctk€qg§ftt J g^gkt^§gg ; i.Viso 
gttgggagta gggatgggga taaaggggga aaataaaacc agagagg^gt ^c§£actf6afct: ^ ■ 240 

tcatgaacca aggagtataa ttatttcaac tatttgtacc wgaagtccag aaagagtgga 300 

ggcagaaggg ggagaagagg gcgaagaaac gtttttggga gaggggtccc as£agat3%a 360 

ttttcgcgat gtggcgctac atacgttttt ccaggatgcc ttaagctctg Saecetdttt 420 

ttctcatcac taatattaga ttaaaccctt tgaagacagc gtctgtggtt €ctctaettc 480 

agctttccct ccgtgtcttg cacacagtag ctgttttaca agg^tt^aac ^t : gSctgaagt 540 

gagattattc 550 



<210> 236 
<211> 325 
<212> DNA 
<213> Homo' sapien 

■?<4'00>- 236 ?;.■•»' 



■ tagactogacfc ; catgtcfeecfc. atSc&gagtag*' fefedgaat tisia ta^cafcaagc * ct cfeacaccc \ 60 

aggaactteac tattgaatafc ataaafc§§&a tttattSagc 1 ctltaalifaagt tftiggaaggaa ■ 120 

attctgacat atgctiaaaac atggatg^ac^6tt&aagddt r ttafegataag c&aaagaagc .180 
cagtoataaa aggaa'aaata tt^catgatt 240 

tttcatagaa acacaaaata ^ 300 

* aagttag£gg" acatgatgtca gtcta- -'M^ * 's.-v-;. . :^ ? • , i$ 325 



<210> 237 ^ 
<211> 373 i 
<212> DNA 
<213> Homo 1 sapien 



'\ f l * l f : i ;-^- f •* * ." *' ! 



■7. Csl. 



<220> / 
<221> nasd/feature 
<222> (1) if. (373) 
<223> n » J^,T,C or 6 



<400> 237 
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tagactgact catgtcccct atctactcaa catttccact tgaagtctga taggcatctc 60 

agacttatct tgtcccaaag caaactcttt atttcttttc atcctagtcttf ttatttcttg 120 

tgctgtctta cccatctcaa aagagtgcca aaatccacca agttgctgaa acagaaafcct 180 

aagaaatatc cttgattctt ctttttccca tctacttcac ttctaattca .ttagtaaata 240 

atctgtttca gaaaaccaaa cacctcatgt tctcactcat aagggggagt tgaacaatga 300 

gaacacacag acacagggag gggaacatca cacaccacgg cccgtcaggg agtan«jggac 360 

■ : atgagtcagfr eta,. rv.-..-j *•„ r : . - -> ■* ;: 373 

;<21Q>; ?38 s -, vv- : - - ■ -.:r ' o> ■ 1 -v ■ .r'y >;:: ;v ■' 

.,s311> ; ,;.492 ^-.vv'-.-.'.^i-.- l^>.'^ . •■■•:'vm/- -r- ■ ':■ 

, <213>< Homo?sapien^ , : ~ r ^j-/ • •■■■.•...-v. .>-.'.■ V:'.^- v-'. ■ . 

<220>L ■ .^r- • . ; * ; 

<221> misc_feature ;^ . •»., : .. T> : t . yv : 

<222> (1) . . . (492) 
<223> n » A,T,C or G 

<400> 238 ; 

tagactgact catgtcccct ataatgetec caggcatcag aaagcatctc aaactggagc 60 

tgacaccatg gcagaggttt caggtaagtc acaaaagggg tcctaaagaa tttgccctca 120 

atatcagagt gattagaaga agtggacaga gctacccaag ttaaacatat gcgagataaa 180 

aaaaatatgg cacttgtgaa cacacactac aggaggaaaa taaggaacat aatagcatjat : 240. 

tgtgctatta tgatgatgaa gaacctctct anaagaaaac ataaccaaag aaacaa^gaa 300 

aattcctgen aatgtttaat gctatagaag aaattaacaa aaacatatat tcaatgaatt 360 

cagaaaagtt agcaggtcan aagaaaacaa atcaaagacc. agaataatcc cattttagat 420 

tgtcgagtaa actanaacag aaagaatacc actggaaatt gaattcctac gtangggaca • . 480 

!:• t;gcmtcaxxtc;;:tja)r.. i:- \;-: "yf -ik* . . ;\- --r .>:..•■ 1 ■:...*. 4 r..;. 492 

<210>.:-239 ;■ r>r v{ y- : ,::y; .. ir. : ; - . ... >i: ' , : : . -v. .y •'. r : 

<2-lZ> DN& . : ; •• ^i-ry-y. ^^i/'-xOi: -.' * ' *<■■"-' 

<213> HdmQ jsaBlea-.:.c v-- >\r.^ot}Oo& .-t.ijr s : , ifi.--'.! 7--- ■". ; . 

<220> .:.v. ' • :-' v n^v • . , ^r--.;p^;,v:^. •• : . t-? ;■•£/-. •■■ -. ■ «• -.*;.. 

:* .<22.1>^ misc^featUXe - ?•;:.>;_.?;; •: r : : ■ ; . . . , 

.r,<222-^ 11) . . -(4^2) r * >;f rj... ;~ ■ :,■ 

' :<223>:Jl.« J^/X,CiOr. -O ..•-i.^'. 0^.7.^ ; '. • 

•<400> 239 -m- * -v'-i ; :>:-:.-i-, ■^••r:;/ T: ; ' : 1 

tggaaagtat ttaatgatgg geaacttget gtttacttcc tacatatccc atcatcttct 60 

gtattttttt aaataacttt tttttggatt tttaaagtaa ccttattctg agaggtaaca 120 

tggattacat acttctaagc cattaggaga ctctatgtta aaccaaaagg aaatgttact 180 

agatcttcat ttgatcaata ggatgtgata atcatcatct ttctgetcta atggaaaagt 240 

actanaaaca tggaaccata atcttagatg aacaaegtta gaatttgeae taattctacg 300 

gaatttcagt aattcggcaa atgtcgggca gtgacacaac atttcatgac ggggaegcat 360 

ctaccaactt ctggcgataa gggccaccct tccctctgta cttacagtcc.catttcatac 420 
: acagtctttg .attaaatatt ^ cacatttttt c tc taqct^a- ag^fecttcaa gaccagtacg ^- 480 
ta •• : ■ \ rr-.--.y ■•.■(, ,. -. ^482 

<210> 240 I 

<2l\> 519 t 
<212> Dim 1 
<213> Homo sapien 



<220>* 

< <22Xi> miscjfeature * * — "' l w^xr.-: < \* :i 

<<222> (l) .7. (519)'- : ' J ' • *^V>'S** ^Jtfr,.-*^ ^Mr- ; 

: i223>-h » A,T,C or G - "'^ -^>^:-w~-; oJ^W^c't ' 

tgtatcgacg tagtggtctc 'bccatgtgat agtctgaaat atagcctcat gggatgag&g . 1 60 

gctgtgcccc agcccgacac ccgtaaaggg tctgtgctga ggtggattag taaaagagga 120 

aagccttgca gttgagatag aggaagggca ctgtctcctg cctgcccctg ggaaefcgkat 180 

gtctcggtat aaaacccgat tgtacatttg ttcaattctg agataggaga aaaaccaccc 240 

tatggcggga ggcgagacat gttggcagca atgctgcctt gttatgcttt actccacaga 300 

tgtttgggcg gagggaaaca taaatctggc ctacgtgcac ato'caggtrat ^agtacctcdc 360 

tttgaactta attatgacac agattccttt gctcacatgt ttttttgctg accttctcct 420 

tattatcacc ctgctctcct accgcattcc ttgtgctgag ataatgaaaa taatatcaat 480 

aaaaacttga nggaactcgg agaccactac gtcgataca *:t::3r.**: ^-rr. < . 53.$ 

• - rtr*i-\ ■ 

<210> 241 " ' "V"' 

<211> 771 

<212> DNA ' 

<213> Homo sapueri 1 "^■■" :f VX"- " t-s'^-^&m.*' ;*^"c;o.' ^ J -.: .* Xy;y.-;^--^--':\r 

<220> :*.'■■*.'■■>■ -v.. ".^-'i'Sp:^ /vv/iri.^n^r r fi^.i^ ? .£ .1,:-: . 

:r '<a21>'"irdsc_feat:ure ;; " * •-■^iV^^'; :-^'rs ^.o::^ i^r^;::;^ i^^ys-^ 

<222> ■ (1) .7. (771) • ^ - *■ *™ v;.o.r^S? firpsj-c ^ * r;;,J;:v;i-v: V-» 

<223> ri « A,T,C or G y^v . .r^-^; ; ^J-^fc.?:-;- '■ ru:^--. vrt 

<400> 241 ' so.: ■: v: ( v: £-.-■,.•,:/- -i.'j.i^ m,- - 

tgtatcgacg tagtggtctc cactcccgcc ttgacggggc tgctatctgc cfeteca'&gc'ei^ j. 60 

actgtcacgg ctcccgggta gaagtcactt atgagacaca ccagtgtggc cttgtt^gct 120 

tgaagctcct cagaggaggg tgggaacaga gtgaccgagg gggcagcctt rgggct^giafcct 180 

aggacggtca gcttggtccc tccgccaaac acgagagtgc tgctgcttgt atatg&irctg 240 

cagtaataat cagcctcgtc ctcagcctgg agcccagaga tggtcaggga ggccgtgttg 300 

ccanacttgg agccagagaa gcgattagaa acccctgagg gccgatfeaqe gaccteataa 360 

atcatg<aatt tgggggcttt gcctgggtgc tgttggtacc ^angagacatt attataacca 420 

ccaacgtcac tgct^gttcc antgcaggga aaatggttga tcnaactgtc caagaaaacc 480 

actacgtcca taccaatcca ctaattgccn gccgcctgca ggttcaacca tattggggaa 540 

naactccccn ccgccgtttg ggattgncat naacctttga aattt't'ttcc t'attaiittgt 600 

ccccctaaaa taaaccnttg ggcnttaatc cattgggtcc r atancttntt tricccggttt 660 

ttaaaanttg tttatcccgc cncccnattt cccccccaac tttccaaaac ccgaaaccnt 720 

tnaaatttnt tnaaaccctg gggggttccc nnaattnnan ttnaanctnc c 771 

<210> 242 * "i i " i ? 0 ■: : ■ - i: ■ 

<211> 167 -■■■'<■ ■ ' - A' 

<212> DNA ' .r-'->^-^ ' - 

■:- : '<213> Homo sajpien" . ".^v--^ * c "- ■ ' ^" 

— <400>'242 ' o*.-' • ;V t . : 

tgggcacctt caatktd^g 1 ctcatcgata atcatcarcgct gctgatgctg ctgttgctgg ■ .> 60 

tcctctctag gaacctctgg attttcaaat tctttgagga attcatccaa attatctgcc 120 

tctcctcctt tcctcbtttt tctaaggtct tctggtacaa gcggtca 167 

<210> 243 f 

<211> 338 \\ - 

<212> DNA 

<213> Homo sapien 
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ttgggcacct; tfcaatatcta ctgatctaiaa ta^tgtggtt tgaggcct'c^ tgttcctggc--- V: 60 

taaaaatcct: tggcaagagt ^ rcaatccccac-tttacaatag aggtaaaaat cttacaatgg -e c 120 
atattcttga caaagctagc atagagadag caattttaca caaggtattt ttcarctgtt- 180 

taataacagt'ggttttccta cacfccatagg gtgccacdaa gffgaggagtg* cacagttgca 240. 

gaaacaaatt aagatactga agacaacact acttaccatt tcccgtatag ctaaccacca 300 

gttcaactgt acatgtatgt tcttatgggc aatcaaga 338 

<210> 244 •**■ " : 

<211> 346 
<212> DNA 

<213> Homo sapien -° 

<400> '244 . . 

tttttggctc ccatacagca cactctcatg ggaaatgtct gttctaaggt caacccataa 60 

fg^aaaaaM nfMaffl^aj v^gaagatcc c eg t g t aagg tscsatgtat ■tta.afcafct&t 12.0 

cactgataca attgatccaa taccagtttt agtctggcat -tgaaicaaat cactgttttt 180 

gttgtataaa aagagaaata tttagcttat atttaagtac catattgtaa gaaaaaagat 240 

gcttatcttt acatgctaaa atcatgatct gtacattggt gcagtgaata ttactgtaaa 300 

agggaagaag gaatgaUgac ; 'ga~gctaagg a ' tattgaaggt gcccaa' . : 346 

• &210> 245 v. v; ry,::-., ... . ;•. y. • ' , 

r:<211>-521 : ■ •' " ■'•"^ 

: >213>^awto'''«ap£ea^ ; *' -'■-■•> •V' 5 - : -- .J.v-'"..-. i • "V- * • : 

<220> :t ■■ "* 7 . / "v^o^J.* o.;=r : c ..■ . . ., ^ . - ; : - . — ■' 

<221> imisc_f eature 

<222> (1) (521) > - ' 

<223> n A,,T,C or G 

<400> 24S: 0 '' : ■■" 

accaatccca cacggatact gagggacaag tatatcatcc catttcatcc ctacagcagc 60 
aacttcatga ggcaggagtt attagtccca ttttacagaa gaggaaactg agacttaggg i20 
agatcaagta atttgcccag gtcgcacaat tagtgataga gccagggctt gaagcgacgt 180 
ctgtcttaag : ccaatgaccc ctgcagatta ttagagcaac tgttctccac aacagtgt^a 240 
gcctcttgct anaagctcag gtccacaagg gcagagattt ttgtctgttt tgctcattgc 300 
tccttcccca ttgcttagag cagggtctgc cacgaancag gttctcaatg catagttatt„ 360 
aaatgtatat aagagcaaac atatgttaca gagaactttc tgtatgcttg tcacttkcat ; 420 
gaatciacctg tganafcgggt atgcttgfcte cccaritgttg ' ckgatriaagsr tattgaangft 480 
gcccaaatca ctanttgcgg gbgcctgcah- gtccaricata : t 1 (/ , { - 521 

=' <2io>: 246 > * - >i ' 2 '.. is • 

<2^I>-482 - •: "V J: " •; ^ 

<213> Homo sapien 

- • ■ . i ■ 

<220> ( 
<221> mis cofeature , ■ . - 

<222> (1) .7. «i82) r 
<223> a o A ff T,C or G * 

<4oo> 246 •/ ; - ■ - • • * ; ; • - . : : ' 

tggaaccaat ccaaatfeiccc atcaatgata gactggataa agaaaatttg gcacatgttc 60 



accatgaaat actatgcagc caftaaaaaag gatgagttca tatcctttgc agggacatgg i20 
atgaagctgg agaccatcat tctcagcaaa ctaacaaggg aacagaaaac .caaacactgc 180 
atgtt^ct^cac tcttaagtgg gagctgaaca atgagaacac atggacacag vggaggggaac : :t , ;240 
atcaqacagt ,ggggcctgct .^gtgggtagg ggtctaggggragggatagca- Jt^aggagaaa« . ^ - 300 
tacctaatgt agatgacggg. ftgatgggtg ^agcaaacca vCcatgaQacgi.t^tatac 360 
tgtaacaaacHCtgcatgt.tc fcgcacatgta. ccccagaa.ctr.taaagtgtta: ^t\^aaaa*at . > . 420 
taagaaaaaa:.fgttaagtatg -tcatagatajc .ataaa.at;att-gtjaiiatafetg*; Aaggtgccca.r - 480 
aa ■-'-■i ? p; v: ;vv:i«5.^v;i.-ir' 482 



<210> 247 
<211> 474 
<212> DNA 
<213> Homo sapien 



<220> 

<221> miscJEeature : ,-• • \. 

:<222> : (1) . . . (474) , Vt .r.- .\-/..;c^p^: r , . 

„ v<223^.i3L « -A f -T>Q..or'-G •;.> .v.-^* £.f.:oi;;.i/;: ?. -e -3ft;: , 

" -'V- - ■ : " 'f:^r:.ijis .-; v^rr^:, * ? J . ■■i-s.ujepi ■■i:,"'-ri::/o:.'j-/ " 

:r<40Q> 247 ■ ;-vv ■;■ c?j- ;> .It. .? - :1r>-. . -i • s ; ? : ^ •, ' 

ttcgatacag gcacagagta agcagaaaaa Aggctigt^gt. t£taacqaag£ gagtaqagtt r -:r- 60 

aagtgagaga ggggcagaga agacaagggc atatgcaggg ggtgattata acaggtggtt 120 

gtgctgggaa gtgagggtac tcggggatga ggaacagtga aaaagtggca *a.aagtggta 180 

agatcagtga attgtacttc tccagaattt gatttctggn ggagtcaaat aacta^ppag 240 

tttggggtat catanggcaa cagttgaggt ataggaggta gaagtcncag /tggga£aa.tt 300 

gaggttatga anggtttggt actgactggt actgacaang tctgggttat .gapcatggga ■ 360 

atgaatgact gtanaagcgt anaggatgaa actattccac ganaaagggg tccnaaaact 420 

aaaaannnaa gnnnnngggg aatattattt atgtggatat tgaangtgcc caaa-,o£ i; 474 

<210> 248' "'7 *' *" it " 

<211> 355 ^ V. . v "7 ".r^l 

<212> DNA 

<213> Homo sapien . . t ; 

rT,:<? 20> ?' vxdk^J;' sons. £r^;r l - l ^r\\\ • : .c : V.;' 

.■^ <2j21> misc_f eatujre^ r -, ' ^^^.-j ' j, r< . ^ ^...^ ..;7\ ^. % y 

<<2?2> (1) .7.(355) ; \j^ v ^-^ 'm-ir^ : -:: r i^r: ■ ■ . '•'^ •v-.' 1 

<4q0>^248 . j v - - ;rJ..*J:*.£ "irv-s;.- : ^ ••• , ■., . . f - ; 

ttcgatacag vgcaaacatga f actc;c»gg^ atcatgatgt tgccgatggt v 60 
ccggatggnc acgaagacgc actggap<iac ^ gtgpttacgt : qcfettfegctn tgiftgatggc, ..... 120 

cctgagggga cgcaggaccc ttatgaccct cagaatcttc acaacgggag atggcactgg 180 

attgantccc antgacacca gagacacccc aaccaccagn atatcantat at^.tgatgtag 240 

ttcctgtaga nggccccctt gtggaggaaa gctccatnag ttggtcatct tcaacaggat 300 

ctcaacagtt tccgatggct gtgatgggca tagtcatant taaccntgtn ftcgaa, , - 355 

<210> 249 i < 
<211> 434, 

<212> DNA / V - .' 

<213> Homo- sapien 

<400> 249 V 

ttggattggt cctccaggag aacaagggga aaaaggtgac cgagggctcc .ctggaactca 60 
aggatctcca ggagcaaaag f gggatgfgggg aattcctggt cct;gctggtc cctt&ggtcc, .120 
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acctggtcct . ccaggcttac caggtcctca aggcccaaag ggtaacaaag gctctactgg 180 

acccgctggc cagaaaggtg . acagtggtct tccagggcct cctgggcctc/ caggtccacc . 240 

tggtgaagtc attcagcctt taccaatctt gtcctccaaa aaaacgagaa gacatactga 300 

aggcatgcaa gcagatgcag atgataatat tcttgattac tcggatggaa tggaagaaat 360 

atttggttcc ctcaattccc tgaaacaaga catcgagcat atgaaatttc caatgggtac 420 

tcagaccaat ccaa .434 



<210> 250 
<211> 430 
<212> DNA 
<213> Homo sapien 

<?20>,; »■;•:..: 

• : <221> .misc^f eature )f: . t " 

<2?2> I (ij:.Ty,(4ip^ r lh y c 
: <2.23;> •»;•«, j^^yC. OT O 



tggattggtc -ac&tggicaga . gaq^ggacte eaaggcagtg agaggaggat acaatgcttc ;. jjt - ; 60 

tcactetgtta tfcattattta .t^ttat^ttt gagatgaagt ctcgctttgt ctqccaggct ,120 

ggagagcggt ggtgcgatct tggctctctg caacccccgc ; ctcaagca^tt^ctjptcatgtct . -i, ,180 

tagcctcgcg ggtagatgga attacaggcg cccaccgcca tgcccaacta atttttttgt 240 

gtcttcagta g^gacagggt ttcgccatgt tgggcaggct ggtcttgaac, tcctgacctc 300 

nagtgatctg ccctcctcgg cctcacaaag tgctggaatt acaggcatgg gctgctgcac 360 

ccagtcaact tctcactagt. tatggcctta tcattttcac cacattctat £ggcccaaaa 420 
aaaaaaaaan \,- : 430 



<210> 251 : 
<211> 329 
<212> DNA 
<213> Homo sapien 



<400> 251 

tggtactcca ,cc,atyatggg;gtqaaccgcs tg&to£c.caa * ■ : 60 

ggagtctgtg cegaggfcgqa gptgrtgc^g-tctggagcag aggtgaaaaa gfcccggggag, : \ 120 

tctctgaaga „tctcctgtaa gggttctgga* t^cacc^tta agatctactg gatcgcqtgg : f : 180 

gtgcgccagt tgcccgggaa aggcctgcr^g-tggfitggggc r tcatctttcc tgatgactct : -240 

gataccagat acagcccgtc cttccaaggc caggtcacca tctcagtcga taagtccatc 300 

agcaccgcct atctgcagtg gagtaccaa 329 



<210> 252 
<211> 536 
<212> DNA 
<213> Homo sapien 



<400>..2t52 ..i.-^rj;; •:. '■ v 'nW- ■ :n. ,r ."- ; : 

tggtactcca rctcagcccaa ccttaattaa : gaattaagag; ggaacctatt actattctcc. ; . ■; 60 

caggctcctc fcgctctaacc aggcttctgg ^acagtatta gaa^aaggatg tctcaacaag ; .120 

•tatgtagatc ctgtactggc ctaagaagtt aaactgagaa tacfcataaat cagaccaaac. . y 180 

ttaatggtcg ttgagacttg tgtcctggag -cagctgggat aggaaaactt ttgggcagca 240 

agaggaagaa ctgcctggaa gggggcatca tgttaaaaat tacaagggga acccacacca; 300 

; ggcccccttc ccagctctca gcctag^gta ttagcatttc tijagctagag ^ctcacaact 360 

tccttgctta gaatgtgcca ccggggggag tccctgtggg tgatgaggct ctcaagagtg 420 

agagtggcat cctatcttct gtgtgcccac aggagcctgg cccgagactt agcaggtgaa 4©0 

gtttctggtc caggctttgc ccttgactca ctatgtgacc tctggtggag taccaa; ^ 536 



"<ilO> ;> 253 t -V' - ■ "L- . ' :• • v •-■■•:> . . ; \^>.y 

' : c2ll> 507 * " .J./-; v--.-'- .'J\ ~«V v 

:i *4i2> DHA -*■■" : ■■)*'■ '■• ,; v :■*..>::>..;• ■• ; : . -.en; ••• .;»■... 

: <2X3>'Homo sapiea •"• --:.-:'-r ; J.:. = .>/';- 

<220> * 

<221* misc_feature ' ^ - 

<222> (1) . . . (507) ' / a: 

<223> n » A,T,C or .G :;r - - - r 

<400> 253 

ntgttgcgat cccagtaact egggaagctg aggegggagg atcacctgag ctcaggaggt 60 

tgaggecgea gtgagccggg accacgccac tacactccag cc^g^geat-^aStgagac 120 

cctccaagac agaaaagaaa agaaaggaag ggaaagggaa agggaaaagg asiaag^aaa 180 

ggaaaaggaa aaggaaaaga caagacaaaa caagacttga attt^ggaSct^ cctgaettSca 240 

attttatgtt ctttctacac cacaattcct ctgettacta agatgataat ttagaaaccc 300 

ctcgttccat tctttacagc aagctggaag tttggtcaag taattacaat a'dtagt'a^ca 360 

aatttgaata ttatatgeca T^gtgttttfcc -atfefccfcgctfc?ticactfc^ 420 
tgatataaat acaa^fc^efcg' ^ 
*' '- gagaccgagg £gggaggh£& 1 gcaaoaa* :> - ' ~" - " •' • ' ' c '* J ->".'• ' o t V] :>r> v & * -* y : ;* ; < x x \l - ~ "*' •., 15 0 7 

"*42i-6> 254/' 'I/ '""? .v:'.;v;vt -V'-'-' v ~;~:j:. vm a^.; ■ 

" f <2xi>r2'22 : ' ' " * : — ; £\^'^\v^cr i^.^tcc::/.^ ESxJrifc 

' <212>~ DNA * • ;h;f:jp. :■ ?*o .^.^^U"^ ' 

■ ". <213> Hbmo sapien ir-.v:Aw& 

<220> • 
<22l> misc_feature . ! 

<222> (1) . . (222) « ? W :v; 

<223> n « A,T,C or G c-?c f « -av> . 

<400> 254 :.' : ^ : 

ttggattggfc 6act^^ -t::V 60 

actggccaca <!ttt6tcctg ccgccetectieaaagcfegaa^ gacacaSaga tgeaaggeget 120 

tctgttttacVtccc tgotcatctt ; ;r l80 

: tccacAtcc^: tgctatt6ag ta£agtccgt-'gfa6caaecc e :£7V- : ^ " r- ■ ■ ■ 222 

, '* ;r ' ■ (. "fv*" ■ i;,, >" ■■; i : i- .7V' f-, - > ^'••''- v ;a "i - ,: ■ .^.v: *. • :* " : ; v "- 

■ <21p> 255 ;:.:-v-:k v ; ■ 
<211> 463 

<212> DNA ■ :;,rr ■ 

<213> Homo sapien ' i.* 

<400>- 255 :> ' T-t "•■■)-;; - - 

tgttgcgatc cataaatget gaaatggaaa taaacaacat gatgagggag gattaagttg 60 

OTgagggagc acattaaggt ggccatgaag tttgttggaa gaagtgactt ttgaacaagg 120 

ccttggtgtt aagagctgat gagagtgtcc cagacagagg "ggccactggt acaatagacg , „ 180 

agatgggaga gggcttggaa ggtgtgdgadi ataggaagg* gtttgttctg gtatgagtct . 240 

agtgaafcaca^aggc^agag gccctggtgg ^gtgdagctgg- ageigttatgc agaatadcat : : ' 300 

taggccct&t gggggactgt agaatgtcag caaeadtcea eagtttggat . tttattctaa 360 
gagtgatggg aagc|^tgga aagggggtta agcaaggagt *:gaaattatca gattta^agt . T Z 420 

gataaaaata aattcfetctg gctactgggg aaaaaaaaaa aaa .» * - l463 

; <210> 256 ' • ■ ■ :C * / -J' :^r::::-^ - - 1 

<211> 262 • - : : " ■:- . ,j ■ .? ■» 
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<213> Homo sapien -. h 



<212> DNA 



<400> 256 ' 
ttggattggt-.caacctgctc aactctacyt:. ttcctpcttc ttcctaaaaai attaatgas^t , , , 60 
c qcaatacatt - ; aatgccaaaa ccct;tggg.tt ttatbaatat ttctgttaaa: .^g^t£atc_ 120 
cagaactgga'c^ qcttcatcjtg &atg r baaaca ; J> 180 

tctattaa^ £a£^ . , t , 240 

tttgat^tt ' ggacpaateicj ^ ,. v ..." ,. ^ ■ ■ ■ "• " 2 ^ 2 

<210> 257 

<211> 461 , r , 

<212> DNA 

<213> Homo sapien 

<220> ^ .;• 

x^l^misc^f^atutre ~ : ■ .... .. 

^222>^(i.)- : . ^rti^ii;;] /^ l-V" " 

^223> : n .;p : A f .p" n C.pr.. p. ;vr: 
<400> 257 ^ 

gnggnnnnnn nnncaattcg actcngttcc cntggtancc ggtcgacatg gccgcgggat 60 

taccgcttgt nnctgggggt gtatggggga ctatgaccgc ttgtagctgg gggtgtatgg 120 

gggactatga ccgcttgtag mtggkggtgt atgggggact atgaccgctt gtcgggtggt 180 

cggataaacc gacgcaaggg acgtgatcga agctgcgttc ccgctc.t ;ttc . gc^tcggtag 240 

ggatcatgga cagcaatatc cgcattcgyc tgaaggcgtt cgaccatcgc gtgctcgatc 300 

aggcgaccgg cgacatcgcc gacaccgcac gccgtaccgg. cgcgctcatc cgcggtccga 360 

tcccgcttcc cacgcgcatc gagaagttca cggtcaaccg tggcccgcac gtcgacaaga 420 

agtcgcgcga gcagttcgag gtgcgtacct acaagcggtc a 461 

<210> 258 
<211> 332 

<£12> ; DNA t ; i;,; Hi-.;.;. ^. . > ' f 

■.' v <213>;;Spmo .sagijsn^,.^. , .... J v . : - -v.- , ■■■ , 

v "i'i'i. ^22;0> ,-r,>.^r.:.: .. :^..^F,;^ri - v-;,^.- ;X , , 

r <221> misc_£eatur€> ^-^.^vv... • 

•<^22>^ (1) . . .(33^): 1 ' ^;y.^l---. V -^l* - ' 

. < 22 3 > n , A #, T , C ,'br G ^ . : V"> : :. r p- > - ■ . vV. • 

<400> 258 . ; ; ): , } ; ■/ * • : . • < ' ■ 

r tgaccgcttg tagctg^^ "ctfcgtagctg ggggtgtaitg. 60 

, ggggactatg jiccgcttgta gctgggg^s vtat^ tgtagctggg . 120 

ggtgtatggg sgactaggac cgcttgtagc tggggcft^a tgaccgcttsf 180 

tagctggggg tgtatggggg actacgaccg cttgtagctg .ggggtgtatg, ggggactatg .. 240 

accgcttgta nctgggggtg tatgggggac tatgaccgct tgtgctgcct gggggatggg 300 

aggagagttg tggttgggga aaaaaaaaaa aa 332 

i 
r 

<210> 259 f 
<211> 291 ; 
<212> DNA f ' \ 

<213> Rowo sapien f - - 

v • ■ ; 

<220> ^ ^ 

<221> misc feature . 



<222> (1) . . . (291) ; ' ^ 

<223> n « A/T,C or G .**v- V-- f - - • ; 

<400> 259 J " ^ - VJ -:- 

*. taccgct&gfc - ^c^rtt^t ; ^ccgctt^t : ga'pbgcttgt ^c^cttgt #acc^cttgt / r -" " 60 
gaccgcttg't^ga^^ ^cb^ctfegt : '^c^gctt^-' : 120 

- ; .*> ac cg<ittgt gapcgcttgt Jaactigggggt gtctrggg^a^ ^at^ainga :: ri^thadtgg'V : 180 
: ' .gggtgtctgg ggghcea-t^a nitgantgtxxa ^cnt^ggtgt *tgggg§'acfe : ' atg&rpagabt . v 240 
"~ gtgcnncctg ggggatcnga ggagantngn ggntagngat ggt%hgggan^a* " ; "V 291 

<210> 260 <:0J 
<211> 238 ' 
<212> DNA -'" v : 

<213> Homo Seipien >■: : ■: - . ; ■ 

<400> 260 !: 

taagagggta ctggttaaaa tacaggaaat ctggggtaat gaggca$a^.^ 60 

tttgaggtca gggatgaaaa ctagaatttt tttctttttt tttgbdtgag ; a&Wcttgct'g 120 

ctctgaagag . gcccatgtat taattgcttt gatcttcctt etcfetaiagb' ectfttcaagg 180 

gcagagccct ccttatcctg aaggaatctt atccttagct atagtatgta ccctctta 238 

<til0> '261 ' * y^r'rr* tp:i -em:*.^^,; • ;;: 

' ' <211> 746 ~ y •■' J ' c *'" '^ f: -* .rvpc^h>;''^.'«P v*r..c\i «.lir. rp .•.->■- ■ 

: <212> -bNA ^-»*f * ^"\V;i^: f r^Js + y^.v c^^s^:: ' 

<2i$^*Homb Satfieii * ^^^-^^'Hr^-^:^ e.fjsjs ?T:^*S o:;r^r;;- : ;*T' ' 

<220> VJ - ::> : "' /, ' :?, - : ' ' r -r : ' • '5^£P,;^^. 

<222> (1) . . . (746) ^e^F Ai T'* ^vr^r^i< p; r~ rvo * - ■;>■;,;■; ^ 

<223> n » A,T, C or G 

<4Q0> 261 1 ; r • ' • ' .'• - - 

ttgggcacct tcaatatcaa tagctaacat ttattgagtg tttatcgtat cataaaacac 60 

tgttctaagc ctttaaacgt actaattcat ttaatgctca taat&acttt agaaggtggg 120 

tactagtatt agtctcattt acagatgcaa catgcaggca cagagaggtt aattaacttg i80 

cccaaggtaa cacagctaag aaatagaaaa aatattgaat ctggaaagtt gggcttictgg 240 

gtaacccaca gagtcttcaa tgagcctggg gcctcactca gtttgctttt acaaagcgaa 300 

tgagtaacat cacttaattc agtgagtagg ccaaatggag gtcagctacg agtttctgct 360 

gttcttgcag tggactgaca gatgtttaca acgtctggcc atcagtwaat ggactgatta 420 

tcattgggaw gtgggtgggc tgaatgttgg ccagtgaagt ttattcawgc catattttta 480 

tgtttaggat gacttttggc tggtcctagg gcaagctctg tctgscacgg aiacacagait 540 
wacaca^#ga cdccctcaat ttctg^tgtg gctigaeicci tgaatcactg gttgggggaa ; 600 
caagcggtca fcaatrctaagt^ acccatatgg ggaaaactcc ^ 660 
f cnacgcgttt §gaatgccs^ : agbtngaatt 720 

, . tgggcgttaa : tcanggrgtcn naaigcc f ' ' - ~ ! ' Ui . - v-^ 745 

<210> 262 ; '' — ■ 

<211> 588 

<212> DNA ' ; > cr> 

<213> Homo ^apien ■ '" ". •-.%'*■' 

<220> ■!• 

<221> raise Jfeature 

<222> (1) . . . (588) 

<223> to o A,T, C or G • l . - 
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,tgaccgcttg. f tc^ctcacf tggggtcpjfg cacgcttttg cctjttgt^f aa^cctgaqa .*\ 60 
: ; tttgtctgjbfe ^c^t'^ ctaatttac&f ^ttgaQj^gt: . [ 120 

ttgctgag^ f ggggtggga' , agt^ .180 

tcaagtcccg £cq^^ 240 

tcttgcctgc tttccctttg gacccaacaa gcccctgtaa tgagtgtgca tg^kctctgac 300 

agctgtggac tcagggtcct tggbtacagc tgccatgtaa aatatctcat cbagttctog 360 

caaattgtta aaataaccac atttcttaga ttccagtacc caaatcatgt dtttacgaac 420 

tgctcctcac acccagaagt ggcacaataa ttcttgggga attattactt tfcttttttct 480 

ctctnttnnc gnnngnnnng gnnngnccag gaattaccac nttggaagac ctggccngaa 540 

tttattatan aggggagccg attntttttc ctaacacaaa gcgggtca 588 

*210^ ,253. 

<?ii> 73,0, Z- r ^'.^ .'.'\ . r . -; . .'' 'v'*:":". " ■ ■ 

<212> DNA ' ' ;; / 

<213> Homo sapien 

<22o> '* ' 

<221> miscJEeature : / 

<222> (1)..'. (730) . ' ' ' 

<223> n » A, T,C or G 

<400> 263 

tttttttttt tttggcctga gcaactgaaa ttatgaaatt tccatatact caaaagagta 60 

agactgcaaa aagattaaat gtaaaagttg tcttgtatac agtaatgttt aagataccta 120 

ttanatttat aaatggaaaa ttagggcatt tggatataca agttgaaaat tcaggagtga 180 

ggttgggctg gctgggtata tactgaaaac tgtcagtaca cagatgacat ct^aaaccac 240 

aaatctggjtt ( .t^£t« caaaagcctt cccaattggc .... 300 

ptcagcjXtac, ^ac^iapaagtp : jK^Qqc^c^9^c^''^Q acataaaqaja "^ttccttagt . * 360 

. ttagttcagg aggaaatgca cccitttcct;; , x tccgpt$iag ^gi^acccrcaa ggcccagttc * 420 

tcgtcaccaa gatgttaagg gaagtctgcc aaiagaggcat ctgaaaggaa ataaggggaa 480 

tgggagtgac cacaaaggaa agccaaggan aaactttgga gaccgtttct aganccctgg 540 

catttcacaa caaaactcng gaacaaacct tgtctcatca atcatttaag cccttcgttt 600 

ggannagact ttctgaactg ggcgctgaac ataancctca ttgaatgtct tcacagtctc 660 

ccagctgaag gcacaccttg ggccagaagg ggaatcttcc aggtcctcaa nacagggctc 720 

gccctttgnc u . . . _ 730 

<210> 264 

<211> ,715. ., ,.. . ... . . ; ;; , |. . ... ■> 

: <i\2>/vm. . ' ."7 ' 

<21^ >, Hqji6 , sapien. 



;<22ct>'; ; ,. r. *^ . I , .< . ] 

<22X> raiscjf iB^ture . 
<222?r ;f (l)^ . (715) 7." 
<223> n m A,T,C or Q 

<400> 264 



' 5" ■■ 

"i 
i 



tttttttttt tttggccagt atgatagtct ctaccactat attgaagctc £taggtcatt 60 

tacacttaat gtggttatag atgctgttga gcttacttct accaccttgc tatttctcqc 120 

gtctcttttt tgttcctttt ctcttctttt cctcccttat tttataattg aattt£ttag 180 

gattctatfct tatatagatt tatcagctat aacactttgt a^tcttttgt tttgtggttc 240 

ttctgtcatt tcaatgtgca tcttaaactc atcacaatct attttcaaat aatatcatat . 300 

aaccttacat ataatgtaag aatctaccac catatatttc catttctccc. ttccatccta 360 



tgtntgtcat attttttcct ttatatatgt tttaaagaca taatagtata tgggaggttt 420 

ttgcttaaaa tgtgatcjaat attccttcaa ngaaacgtaa aaattca^aa taaat£tctg 480 

tttattfctck aiatnnacctat: atatttccta "ccatatd^ ; ' ; ^ 540 

/gcattggt'tt tttccggctt a^gaacctcc tctaaagcad^ '600 

^ctggga*g6ig^ Sa'ttcfcccca : agcttg£gcc ttaaim^ * 1 • 660 

ggccggcjaaa J iag;aaattcc akgfc tetacag ^t^tttt't' 'Mtj^i^t!&^ «^ce : '"] ^ ; '1 7 15 

<210> 265 • •- ' • - " ~ • 

<211> 152 --'"''• 5 -- ' ' ■ ' 

- "<212V DNA ' - -^'•■■'.ef. osot-?:. - v. 

<2X3> Homo sajfieh " "' ^ i-^^ 1 ^ r^n,-^-,— 

<400> 265 

tttttttttt tttcccaaca caaagcacca ttatctttcc tcacaatttt caa^a^a^rtfe 60 

tgattcccat gaagaggtta tgatttctaa agaaaacatg gctactatac t&tcaatckg 120 

ggttaaatct tttttttttg agacggagtt ta . ;;; ^'^Y 152 

<210> 266 
<2X1> 193 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1)". . ■ (iSfi) ' 
" <223:> n •* k;Tfe*ch£'& 



<400> 266 ■ * - * 
taaactccgt ccccttctt^ cct±cttttV ^ ■ 60 

aagggactgt ttdcgti&ct '^ttgtgggta : t'tc& : " 120 

ctccccaatt * ctggt^ H;ttttt5ttstt ' tttttt^tta?" *' : XQ0 

gagacgrgagt tta " ' ' ■ "' ^v?*?**--. ^r^'^'l L.e* r --V-^ £ '.^^^;.--i9 3 

<210> 267 :^-l^"r«r^''JM^ cv^.^c :■ « ... ;. ^ y,,, 

<211> 460 1 ^ J i:-::nr>.:u^„> I* ,;\ i::...-. ■- 

<213> Homo sapien " '" ? 

<400> 267 : ; 

tgttgcgatc ccttaagcat gggtgctatt aaaaaaatgg tggagaagaa aataccbgga 60 

atttacgtct tatctttaga gattgggaag accctgatgg aggacgtgga gaacagcttc 120 

ttcttgaatg tcaattccca agtaacaaca gtgtgtcagg cacttgctT&a ggatcctaaa 180 

ttgcagcaag gctacaatgc tatgggattc tcccagggag gccaatttct gagggcagtg 240 

gctcagagat gcccttcacc tcccatgatc aatctgatct cggttgggafg acaacat'cak 300 

ggtgtttttg gactccctcg atgcccagga gagagctctc acatctgtga : cttcatccga ■ 360 

aaaacactga atgctggggc gtactccaaa gttgttcagg aacgcctcgt gcaagccgaa 420 

tactggcatg acccataaaa ggaggatgtg gatcgcaaca 460 

<210> 268 ' : v 

<21iy-'533 ■ • ?t :K *. . ' ■ ' 

<2i2> DNA ^/ " : ■ ■ < ■ _v v : : . 

i:2i3> Homofsapien ^ " " ■ " '* :f: ' ( ■* 

*'<220>"'' : M.:r-": - ; -V - T - . " ::.-::* — 

<22l> mfsc "feature f ^ - - * * . 
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<222> (X) . . . (533) V ■ . , ; 

<223> n o A,T r C or 6 : 

' . ' 

<400> 268 <' 

tgttgcgatc. cgttg^taga atagcgacgt ggtaatgagt gcatggcacg. cctccgaictt ; 60 
accttcgccc gtggggaccc cgagtacgtc ,tacggcgtcg tcacttagag. taccctctgg ;.\ 120 

acgcccgggc gcgttcgatt taccggaagc gcgagctgca gtgggcttgc gcccccggcc X80 

aaattctttg gggggtttaa ggccgcgggg aatttgaggt atctctatca gtatgtagcc 240 

aagttggaac agtcgccatt cccgaaatcg ctttctttga atccgcaccg. cctccagcat 300 

tgcctcattc atcaacctga aggcacgcat aagtgacggt tgtgtcttca. gcagctccac 360 

tccataacta gcgcgctcga cctcgtcttc gtacgcgcca ggtccgtgcg tgcgaattcc 420 

caactccggt gagttgcgca tttcaagttn cgaaactgtt cgcctccacn atttggcatg 480 

ttcacgcatg acacggaata aactcgtcca gtaccgggaa tgggatcgca aca 533 

<2X0> 269 " ;: '.;..) . 

<2X1> 50 

<212> DNA 

<213> Homo sapien 

-- ^.< : 4fia>, : 2^9 t. : --;-)j^ - :■ r -,r -J. i-rci.. 

; tttttttfctt* :;ttcgc?Qtgg,a, tfcagctacag atcctcctca caagcggtca " . ;> : so 

<Zm> ;2tf.0r.- : .< :.• ^. . ~ , - • , " ; .: • • - 

;■ ><3A*>-. 5X9 - : ;.:M.:;, J;: •: > : 1 <r. \ .- . . v — 

<213> Homo sapien z-.r-^ 

<400> 270 ; r 

tgttgcgatc caaataaccc accagcttct tgcacacttc gcagaagcca -ccgtcctttg 60 

gctgagtcac gtgaacggtc agtgcaagca gccgcgtgcc agagcagagg tgcagcatgc X20 

tgcacaccag ctcagggctg acctcctqca gcaggatgga caggatggag ctgccgtacg X80 

tgtccaccac ctcctggcac tcttccgaca gggacttcgg cagcttcgag cacattttgt 240 

caaaagcgtc gagtatttct ttctcagtct tgttgttgtc aatcagcttg gtcacctcct 300 

tcaccaggaa ttcaoacacc tcacagtasa eatcagactt tgctgggacc tcgtgcttct K 360 

taatgggctQ>,cacc4gttcc agggcaggga :^gacattctt ggaggccact ttggcgggga ■ 420 

ccagagtctg catgggcatc tctttcacct ( ..cratcacagaa cccaaccagc gcacagatot 1 - 480 

ccttgggttg catgtgcatc atcafcetggg atcgcaaca ? : > ;; ;;. 519 

,.M<l2?L0^ 27X • — -.. <:;^r- •.?.:■ >\ ■ 

<21X>~457 ■■•}<: * , ^ •, " . ^V' : ' 

<2X3> Homo sapien 

<400> 27X . '/ '\. • :/ : 

tttttttttt ttcgggcggc gaccggacgt gcactcctcc agtagcggct §cacgtcgtg 60 

ccaatggccc gctatgagga ggtgagcgtg tccggcttcg aggagttcca cegggcdgtg X20 

gaacagcaca atggcaagac cattttcgcc tactttacgg gttfctaagga cgccgggggg X80 

aaaagctggt gccccgactg cgtgcaggct gaaccagtcg taqgagaggg gctgaagcac 240 

attagtgaag gatgtgtgtt catctactgc caagtaggag aagagcctta ttggaaagat 300 

ccaaataatg acttcagaaa aaacttgaaa gtaacagcag tgcctacact acttaagtat 360 

ggaacacctc aaaaactggt agaatctgag tgtcttcagg ccaacctg^t -ggaa&tgttg 420 

ttctctgaag attaagattt taggatggca atcaaga , 457 

:;<2X0> -272 - .-•.■/- ' t : . . :■ 

. <21X> X02 • ,: - w -0 



<212> DNA i ■ - 1 > 

<213> Homo papien ■ ■ . - ' : - 

<400> 272 j - : w 

tttttttttt :ttgggcaaca ^cctgaatac cttttcaagg •ctctgg'cfctg ^gctca&gcc = 60 
cgcaggggaa iatgcaactgg Acaggtcaca gggcaatcaa : ga ■■^'--■r.v:-.^''^ : - " 102 

. v ■ ...«;.'■:;• ;vr ; . -» "* ^ -ii * : - .^L'— "■'-"l: ;r 

■ :.<210> :2?3r - * :? . t v. ■ ■ A'-^ r u"'~':.<T v " " : •:. . 

<211> 455; f.w • > ^ v. v.:-/ : ; :;^:^v-:tv- . >r. c .* T vv: : " ... .' 

:<212> DNA - V, : ' ^; -»r-: r.:.^ .? ^:;J ■■ ' ~ ;-. 

- ;.<213>.Homp ' stapled - r • £•'•*.'--'.; ;. :-^r i -.-'^J..' .o; .^y^-i: 

;V/r - : : =?' . . ;.;:. w " £.'? "v-'i *. ..-.:r;| .c -.^fotV; K. v-sav.;; . 

<220>v : -.; ■■ * ^./fi^cpc^ > r? J 

<221> misc_feature 

<222> (1) .7. (455) ^ - ~ - 

<223> n » A,T,C or G 0 : V 

<400> 273 i;: ; ■,!---:* ^f.-.viS =f; *,? ■■ 

tttttttttt ttggcaatca acaggtttaa gtcttcggcc gaagttaatc tcgtgttttt 60 

ggcaatcaac aggtttaagt cttcggccga agttaatctc gtgtttttgg telaatckacjag 120 

gtttaagt ct tcggccgaag vttaatctcgt gt tt ttggca aT'tfaatcfcg'gt .ttkiagfecfettf 1 J ; 180 

ggccgaagtt aatctcgtgt ttttggcaat. caacaggttt aagtcttcgg ccgaagttaa 24 0 

tctcgtgttt ttggcaatca acaggtttaa gtcttcggcc gaagttaatc feogt^tftttt 300 

ggcaatcaag aggtttaagt cttcggccga agttaatctc gtgtttttgg ca^tcfaacag 360 

gtttaagt ct tcggccgaan ttaatctcgt gtttttggca atcaacaggt -tfeafctctxc 420 

ggccgaagtt aatctcgtgt ttttggcaat caana .x;r; <iw>- 455 

<210> 274 ' - v Jt- 

> ,<213> Homo papien; ic - *>v ^OP^-I* ^r".v.^;vncw-„ .. : -^r • . vj^.;^- ' ! 

; <400> 27A ^yy' * . :tr r;'v;t^^^ ■ | cr?.--::r ryr :: *0- 

tttttttttt ttggccaata; cqpttgatgatrafeatcaatgt^-gaaiaatcctc r ggtaaaatad 60 

tggcaaacca aatccagcag cacatc&alaar.agpttafcpca ccatgatba:^ gtgggcttda 1 120 

tccctgggat : gca^ggctgg ^ttcaacataa ;gaaaatTcaat aaatgtaatc cateacataa : 7 180 
acagaaccaa agacaaaaac cacatgatta .tctcaataga 'tgcagaaaag 'gccttggaca-' ■ : - 240 

aattcaacag cccttcatgc taaacactct taataaacta gatattgatg gaatgtatct 300 

caaaataata agagctattt atgacaaacc cacagccaat atcatactga atgggcaaag 360 

actggaagca ttccctttga aaactggcac aagacaagga tgccctctct caccgctcct 420 

attcaacata gtattggaag ttctggccag ggcaatcaag a 461 

<210> 275 

<211> 729 : 

<2^3>^Homo sapien.-^-- r *vi v;/"*--- ■ " ; t " ,;.>■'; . "-"-h."-^ 

. <220> j L . <•, .' v . 7 * : •* / ' 
: <221> misc_feature, ■ ::'*:•,.,:"" • ~. '* - .; 

. <222> (1) ../. (729) ... - <.j.:,..: - - : :: ^.s • 

<223>..n>^A,T/C ;Or..6 . : .,,-:'-:-^. t - ■. w t '"^ ..-,-:.-y:v; 

<400> 275 I 

tttttttttt ttggccaaca ccaagtcttc cacgtgggag gttttattat gttttacaac 60 

catgaaaaca taggaaggtg gctgttacag caaacatttc agatagacga atcggccaag 120 
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ctccccaaac cccaccttca cagcctcttc cacacgtctc ccanagattg. ttgtccttpa 180 

cttgcaaatt canggatgtt ggaagtngac atttnnagtn gcnggaaccdYcatcagtgaa 240 

ncantaagca gaantacgat gactttgana nacanctgat gaagaacacp- ctacngauaa 300 

ccctttctnt cgtgttanga tctcnngtcc ntcactaatg cggccccctg cnggtccacc 360 

atttgggaga actccccccn cgttggatcc ccccttgagt ntcccattct ngtcccccan 420 

acaigncttg^ngngiic^ntja ; cnncct^nca ccntgtttcc ctgnugtaaa\ : aatMgtttfc 480 
nccgccnccc naaf.tcccac ccnaatcac^ grcgaanccng aaggccttcn naagtgttta 540 

angcccngng. gtttcctcxit; nt^anttgcag cctaccctqc cncttnnimt.-ta^ 600 

tcgcgccctg, gncncgcctn gttcGt;^ttt, m . ,660 

xmnctattca: taro^ : 720 

/tntgtnncC?;' D.'.'- /■ . ■ ./ir • ■ V . v-vj • .* ' • ;y'A ■ ■-, ■ ■; • .729 

■ <210> 276 Syr^ ■■ I ' . ' 

<211> 339 
<212> DNA 
<213> Homo sapien 

<400> 276 

tgacctgaca tgtagtagat acttaataaa tatttgtgga atgaatggat gaagtggagt 60 

tacagagaaa aatagaaaag tacaaattgt tgtcagtgtt ttgaaggaaa attatgatct 120 

ttccca^^^t^atgacttca^:t^Jtctaagaca gggt^agfcafe ctccatacat aattttactt : . ,180 

: gcttttgaaa atcaaafcgag =;afcaat qtafc-fc> ^gattgata ttat ttag actggctata , 240 

aactattaag- tgctagcaai - featajcatttt .aatctcattt tccacQtctt, gtgatatagc . 300 

tatgtaggtgi ttgacfetftaa; t^gatgt<^g gtc^atccc : ^ ^ 339 

<210> 277 
<211> 664 
<212> DNA 

<213> Homo sapien ■■- / . ' r 



<220> 

<221> misc_feature . - 

<222> (1);. ~.A664\, y-, .->: - , •• , Vv . --v:' .< ■■ . 

r<223> A,T,C or*G e *£,*!■■:! ■ ^ ^^y ^; • : ' - 

<400>: 277= ; 7^ "- ! r-;; c?.-* n--^ !<-■?::*'■■•■■;■>,-* :.>:^r: ■ ..>.:, ~ j ■. ■ ; l - - ■>•>. 

tgacctgaca tccataacaa aatctttctc cattatattc ttctagggga atttcttgaa ; 60 

aagcAtccaa aggaaacaaa tgatggtaag accgtgccaa gtggggagca gacaccaaag 120 

taagaccaca gattttacat tcaacaggta gctcacagta ctttgcccga pactgtgggc 180 

agaaatagcc tcctaatgta agccctggct cagtattgcc atccaaatgc gccatgctga 240 

aagagggttt tgcatcctgg tcagatnaag aagcaatggt gtgctgagga aatcccatac 300 

gaataagtga gcattcagaa cttgagctag caggaggagg actaagatga . tgtgtgagca 360 

actctttgta atggctttca tctaaaataa catggtacgt gccaccagtt tcacgagcaa 420 

gtacagtgca aacgcgaact tctgcagaca atccaataac agatactcta attttagctg 480 

cctttagggt cttgattaaa tcataaatat tagatggatc gcaagtjtgta. sggntgctaa 540 

aagatgatta gtacttctcg acttgtatgt ccaggcatgt tgttttaaan tctgqcttag 600 

nccctgctta ggggaatttt taaagaagat ggctctccat gttcanggtc aa,tcacnaat 660 

tgcc r 664 

( r-.. . ■ 

<210> 278 : . - . ,-r-r..:.: - 1 /" ' * 

<211> : ... .r • ; -■, i**--, 

<212> \ ■'-•'.*''> /o: . K - , 

<213> .Homo sapien ^ ^ , . .;. , v . 



<221:> misc_featurei ' " ■-:>..<:): :^:>\:. :<.;,, 

. V22i>* '(X) . . f (452) • ^ -■^:}y/:,y:, ... ,rv . 

F <223> h a A,T f C or G '-^ >. r »^r-izr ..:.v/' ; • 

eitfOV 278 V "1 "■"■■ : - v * ' i--:*."-.. -•yv' 

tgacct^aca ttgaggaaga c/cacacacct ictg&aattcc : ttaggttdag-aagggcattt^ - 60 

gacacagagfc gggcctctga taattcatga aatgcafctcit ^aa'gtc&tee': agaatggagg - - v 120 

'*' ctgcaatctg ctgtgcbfctg ggggttgcct caotgtjgctc' ctggat&tca cacaaaagct -r. '180 

\ gcaatccttc' ttcttcaa^ 240 

: gatacatagc" cbatkgt^dc cagagctgaa cetetggttg aga£aa:gttg: fcCaaggagcg .'. " 300 

ggaaaaatgt cttgaaagat ctataggtca ccaatgctgt catcttacaa cttgaacttgp . "360 

gccaattctg tatggttgca tgcagatctt ggagaagagt acgcctctgg aagtcacggg 420 

atatccaaan ctgtctgtca gatgtcaggt ca ■ * 452 

<210> 279 ^ : 

<211> 274 V-.v^v t : >V • \ , 

<212> DKA 

<213> Homo sapien < - 

j ■ .,,■./.; v; ; „• jrr.t ;: .r- , ; ■> - ;j > V;. V' r '--^;.^:'V- . : ^ ■;-.^ t> 

<400> 279 - ; / 'V-'- ;.' • - * r - . t;*;. v ->-: r • ,-A.«i ; ;-.;:.,.:r ( .i 

: -'tttttt&ttt-t : ttcggcaagg- caaattftact tctgcaaaag ggt£fctgcfct ■ gpacttfctgg: 60 
:; ccactgcgag iagcacaccaa acaaagtagg gaaggggttt ttatc<»tj5ia ..cgcggttatt:^ ; :il20 
'ccctggttct gtgtcgtgtc^ ^ccatt^et ggagtc -v* 180 

: aactggctac tgtttaaaat tgaata tg^df -ti^ ttagg ta- ggaaggggga ggptgtttgtr : * r; ; ; 2 4 0 
tacggtacaa gacgtgtttg ggcatgtcag gtca 274 

V"v <('■'•/■:■:= 

<210> 280 ' 
<211> 272 

<212> DNA - '.- r ir J 

<213> Homo sapien 

<400> 280 > •" 1 - " 1 

tacctgacat ggagaaataa cttgrtagtat tttgcgtgca atg^aatact atatgagggt 60 

gaaaatgaat gaactagcaa tgggtgtatc aacatgaata; aatccccaaa: acataataat 120 

gttgaatgga: aaagcftgagt ttcagaagga tatatatgcc ctctaaatcc atttatgtaa 180 

acctttaaaa aactacatta tttatggtca taagtccatc cagaaaatat ttaaaaacct 240 

- acatgggattt gataactact gatgtcaggt ca- - 1 n - zv. v .■: 272 

-<210> 281 ■-c *-VW .v:>r, / 

<211v 431 - ^ ' •'/:? *^-.-- t >r-. : .m;-. . >.r- 

' ' <21S> f>NA - * Si '-^' -'F - .e-s-.c;. f^^-' . "V: >•<:: c 

• r <i213> Homo sapien* *• ^ -■.■'!> v '~' • 

■ ■ -r<220>'-- " f ' ■ _! '^.* - .i ^'-■t. v v ' ""or f 1 

: <221^'mlsclfeAttire-i: ^ :••>... 

<222> (1) ...4 (431)^ < : :*■-."•'.: ^ ' 

<223> h « A'fTyC Ot G •i'-"' - ■ . v.;. : • 

* ..... 

<400> 281 ( 

tttttttttt ttggcdaata gcatgattta aacattggaa aaagtcaaat gagcaatgcg 60 

aatttttatg ttctrttgaa taatcaaaag agtaggcaac attgcfttcct cattcttgaa 120 

tagcattaat cagaa&atat tgcatagcct ctagcctcct tagagtaggt gtgctctctc 180 

aaatatatca tagtc^caca gtttatttca tgtatatttt ctgcctgaat cacatagaca 240 

tttgaatttg caacgcctga tgtaaatata taaattctta ccaatcagaa acatagcaag 300 

aaattcaggg acttggtcat yatcagggta tgacagcana tccctgtara aacactgata 360 
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cacactcaca cacgtatgca acgtggagat gtcgcyttww kkktwyycwl rrorycrwcgn 420 
aatcacttan n * '" jlj^" ; " 431 

<210> 282 ' . ... 

«211> 98 -''/•* 

<212> DNA ....... - 1 * 

<213> Homo sapien 

attcgaV-fccg at^tt^g^ ..^ V 60 

.tggac£Maq£3^a!^ // . .' 99 



<210> 283 
<211> 764 

<212> DNA y r \ • 

<213> Homo sapien 1/ . ".',1..^ 

<220> 

<22l> misc_feature 1 / 

<4oo> 283 : /, ; .:; , : . 

tt tttttttt ttcgcaagca cgtgcacttt attgaatgac actgtagaca ggtgtgtggg 60 

tataaactgc tgtatctagg ggcaggacca agggggcagg ggcaacagcc cqagc^gca 120 

gggccascat tgcacagtgg astgcaaagg ttgcaggcta tgggcggcta ptavt^accc 180 

cgtttttcct gtattatctg taacataata tggtagactg tcacagagcc gaatwccart 240 

hacasgatga atccaawggt caygaggatg cccasaatca gggqcqasat sttcaggpac 300 

ttggcggtgg gggcatasgc ctgkgccccg gtcacgtcsc caaccwtcty cctgtcccta 360 

cmcttgawtc cncnccttnn nntnccntna tntgcccgcc cncctcctng ngtcaacqng 420 

natctgcact . ;: anct;cc?tcn . ccsccttntj^ ^^ctpntcc t£caantaan attatccttn 480 

r acncccccct 0 c£^ 540 

cnctntnctn cnnatcg^tc OTpcjdjm^ .1. ti 600 

;ngnnanttct ttccttccct cccriacgcnn fcgcgtgicgcc cgtctacjtf^ . 660 
cccnnacttt atttaccttt ncaccctagc nctctacttn acccanccnc tcctacctcc' ~ 720 

nggnccaccc nnccctnatc nctnnctctn tcnnctcntt cccc : r ; 764 

* <210> 284 
<211> 157 
<212> DNA 
<213> Homo sapien 

<406>284 ■ [ . ■ivrV--;;.i \> ■ ,'■ *> ' * V 

. caagtgtagg cacagtgatg aaagcctgga, gcaaacacaa, tctgtgggrta . attaacgttt: 60. 
; atttctcccc ttccaggaac gtcttgcatg gatgatcaaa gatcagctcc tggtcaacat 120 
aaataagcta gtttaagata cgttccccta cacttga 157 

<210> 285 ' •} ., - 

<211> 150 , 

<2X2> DNA I,-". ^ \ 

<213> Homo sapien t 

attcgat ( tgt aptyagacaa caatatgcta ^gtgga^ ^ 60 

, tactgtatga pftcatttac; attaagtgfG cagaat^ggc aaatccgtag. agacagaaag * .120 



tagatgagca gctgcctagg tctgagtaca ' " l ' ' ** ' " v ** 150 

<210> 286 . 

<2n> 219 ' ' ■\;; r > 

<212> DNA A *' : '" " ui,:> 

<213> Homo sapieri 



<400> 286 

, attcgatttt tjttttttttg gccatgatga aattcttact ccctcagatt tt£tgt£tgg 60 
^ ataaatgcaa ^dtcaccac ca^ 
gcaaccttgg ttaggatcaa tccaatat^c 1 accaVct^ 

caggtcttta caagttcggg . ctggattggt ctgagtaca s 219 



<210> 287 
<211> 196 
<212> DNA 
<213> Homo sapien 



<400> 287 

attcgattct tgaggctacc aggagctagg agaagaggca tgga'd<&dat tfetcddttiat 60 
atccatactc agaaggaacc aacqctgctg acaccttaat ftca^cttct ggcc tetania 120 

actgtgagag. agtacatttc tcttyyttta agccaagaga atctgtcttt tggtacttta t 1-80 



tatcatagcc tcaaga c ? " >v l ' 196 



<210> 288 
<211i> 159 
<212> DNA 
<;2 13 > Homo sapien 



<406> 288 



' attcgattt c\^^3c'acftdb "[ cagaaBceiici ^attfteaiatrt ' : a'ctactctgtr ^afaigattca ' 60 
)\ " tttgtt^aaa *titcatfega^ 

; ° ~ taggtact^a ^ir^tte^t gadcga^i^ atccctctcc r : ^ 180 

^"cagc^tgcab;'t^gact^aa;" ; / -J' */ r * a "'" V ■•-• > - :t "'^---' ■• ■ ^ 199 

<210> 289 ■■ ■ ' " — ■ ^ : - H ■: * . 
<211> 182 

<212> DNA ' f 
<213> Homo sapien 

<400> 289 ;? :v 

attcgattct tgaggctaca aacctgtaca gtatgttact ctactgaata ctgtaggcaa 60 

tagtaataca gaagcaagta tctgtatatg taaacattaa aaaggtacag tgaaacttca 120 

'"' gtattatakt '^tt^gggabc'^ tcattggcca -aaaaaaaaaa r: 180 

c : : aa ' J "•; ; ^•* , ~' :*-;V. • • :■ . * ~/ ' 182 

<210> 290 t 

<2U> 1646 ' K ' ' ■ . 

<212> DNA , 1 1 ■' 

<213> Hort^' sapien " ! 

<400> 290 1 

ggcacgagga gaaat&taat tccatatttt atttgaaact tattccatat tttaattgga 60 

^ : tattga^t^a' 'ttgggttatc : aaacacccac aaactttaat tttgttaaat ttatatg^ct' : 120 

"" ' ttgaaa:taga agtataagtt gctaccattt tttgataaca. ttgaaagata gtattttacc : :: 180 
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a^ctttaatc ;: atcjfc fcggaa^ .atacaa^tcc tgtgaacaac cactctttca cctagcagca . ... 240 
; tgaggcc'aaa agtaaaggct „.itaaattata acatatggga ..ttcttagfca<L tatgtttttt J A .300 
tcttgaaact cagtggctct atctaacctt ,act:atctcct cactctttci? ctaagactaa , 360 
actctaggct jCtt^aaaaaitc tgcccacacc aatcttagaa^gctctgaaaa gaatttgtct . , : , 420 
ttaaatapct^ t^taatagta ; acatgtattt . tatggaccaa attgacattt tcgactitfct 480 
% tttccaaaaa ;! agtcaggtga atttcagcac actgagttgg gaatttcttd .tcccagaaga 540 
: ; ccaaccaatt tcatatttat Ifttaagattga ttccatactc cgttttcaag^gagaatccct 600 
■ ; gcagtctcct taaaggtaga ;: aca^atac?tt . tctatttttt tttcaccatt ' gtgggattgg 660 
actttaagag gtgactctaa aaaaacagag aacaaatatg tctcagttgt attaagcacg " 720 
gacccatatt atcatattca cttaaaaaaa tgatttcctg tgcacctttt ggcaacttct 780 
cttttcaatg tagggaaaaa cttagtcacc ctgaaaaccc acaaaataaa taaaacttgt 840 
agatgtgggc agaaggtttg ggggtggaca ttgtatgtgt ttaaattaaa ccctgtzatca 900 
ctgagaagct gttgtatggg tcagagaaaa tgaatgctta gaagctgttc, acatcttcaa 960 
gagcagaagc aaaccacatg tctcagctat attattattt attttttatg cataaagtpa 1020 
atcatttctt ctgtattaat ttccaaaggg ttttaccctc tatttaaatg cjtttg^aaaa X080 
cagtgcattg jacaatggc^t; gatatt:tttc v tttaaaagaa aaatataatt atgaaagcca 1X40 
agataatctg.. t aagcctgt^^ tctgtggttg * atgttgtttg .,. 1200 

ftttgtttgtt tgttttgttt, tgttttgttt , 1260 
:j ; kgcatac^ taatgtaatt aaagttgtta ; .1320 

, atttat^tga gfcgca^^ atatttatt^ tgtagaagta 1380 

cCtggtMttt t^tat^tac: .aata gttttcatgt , 1440 

; gtttat^gqa .gaagtl^attt , atttctatgg cattccagcg gatattttgg tgtttgcgag t " r 1500 
3 ^gcatgcagt^ ...jiat^ttlitgrt; v ac^gtt^c;t;g; g^cagtattc^agcaacgcct-'gataigct^ct'; J\X560 

,rAaaaaa$a^a r ^aaaaaaa^ ^ f; . ; .. . r . l " r ' ,* , . . 1646 

,52iq>-,2?l -- ): , ... , ; ., u, . ■ . 

^<2i.is [: j$5i^ ."; ~ I. ;: v * r ...... 

■; > : ^<2X3>.^9np^sapien. , ~ , : ^r..A-*^ * ,..' f; "..- !JT , 0i £ ' t _ . ... . ' .'. . 

<400> 291 '" r 'l^AA AAAAoA^- ^o--- • T '".^ A '- w A-'" 

> : kcatcaqcat,..tgc^ cacatgatfta \,' 60 

jCttccgtgtt f cttcattctt: cttcaa ctggc^gttt ^ r X20 

tcacttcctt ,taagccjtttg; ^gacrtct ■ 180 

ttgctgtttt cagaagagat .r f j£tt$a^ tgtagtcaga aagtaactgg -A " u 240 

caaattacat gatgatgact agaaacagca ^actctctgg ccgtctt£cc agatcttgag > 300 
aagataqatc .aacattttgc ; tcaagtag^g , ggctgactat apttgctgat ccacaacata - - T 360 
cagcaagtat.gagagcagtt, cttccatatc r tatccag!qjgc ^. atttaaattc^gcttttttct ' 420 
tgattaaaaa tttcaccact J^gctgttttt i gctcatgta ! t accaagtagc agtggtgtga 480 
ggccatgctt,,gttttttgat .tcgatatc^ 540 
att tat ctt c ; attgtagaca gcatagjbgt;a : gagtggta tt < tccat ac tea t ctggaata t , 600 
ttggatcagt :/ gcqatgttcc agcaacatta; acgcacattc atcttcctgg cattgtacggr , 660 
cctttgtcag jagctgtcctc^tttttgttgt J c cgtctgtcca \ \ 720 

•gcacgagttt tactacttct gaattcccat ^tggcagaggc cagatgtaga gcagtcctct 780 
itttgcttgtc cctcttgttc 7 acatccgtgt ccctgagcat . gacgatgaga tcctttctgg 840 
ggactttacc ccaccaggca gctctgtgga gcttgtccag atcfctctcca tggacgtggt 900 
acctgggatc catgaaggcg ctgtcatcgt agtctcccca agc^accacg .ttgctpttgc 960 
cgctcccctg cagcagggga agcagtggca gcaccacttg cacctcttgc tcccaagcgt 1020 
cttcacagag gagtcgttgt ggtctccaga agtgcccacg ttgctcttgc cgctccccct 1080 
gtccatccag ggaggaagaa atgcaggaaa tgaaagatgc atgcacgatg gtatactcct 1140 
cagccatcaa acttctggac agcaggtcac ttccagcaag g^ggagaaag ctgtccaccc 1200 
acagaggatg agatccagaa accacaatat ccattcacaa apaaacactt ttcagecaga 1260 
cacaggt&ct gaaatcatgt, catctgcggc aapatggtgg aacctaccca a'dcacacatc r X320 
aagagatgaa gaeactgeag tatatstgea ca^egtaata ctcttcatcc ataacaaaat X38C 



* aatataattt tcctctggag ccatatggat 1 
ccagtcgcag agaagccaca ctgaagctct 
tgtgtttdtt ccccagtgat "gcagcctcaa 
/ "' gctcctgagfa aacaccccag djtcttbcggt 
tcacataaac agaattaaaa gcaaagtcac 
' tttgacaaaa tccagcatcc titgtatttat 
cttttcccca tttagtatta tgttggctgt 
aaggtatcftc cettctatgc 'dtgttttgct 

' ^ <2i0> 292 ' ' : * 

- S <2li£> 1851 4> '* 

<212> DNA *■ " : f 

^ * f <2l3> *Hbma sapien - 



"gaactatgfaa 
gtcctcagcc 
gttatcccga 
ctaacacagg 
ataagc^tct 
tgttgcagtt 
gggdttgtca 
gagggttttai 

' f .jr.;*.;.. 

' 



ggaaga^cfec* ^cjgfaa^faag 
Mtdagdge^ 

** agctgdc^ca '^cacacggtg :; 
caagtcaata* aatgtgataa : " 
caacagacac "agaaaaggca? 



0 £ -t 



<400> : 2S>2! ' 
tcatcabeat tgccagca<jc 
cttccgtgtt : cttcattctt 
tcacttcctt : ' : takgcctttg 
ttgctgtttt 1 cagaagagat 
caaattacat gatgatgact- 1 
aagatada t c ~ aacat t t tgc 
cagcaagtat : gagagbagtt 
tgattaaaaa tttcaccact 
ggccattfbtt' gttttttgat 
atttatcttc attgtagaca 
ttggatcagt gccatgttcc 
cctttgtcagagctgtcctc 
gcacgagttt tactacttct 
tttgcttgtc cctcttgttc 
ggactttacc ccaccaggca 
acctgggatc catgaaggcg 
cgctcccctg cagcagggga 
cttcacagag gagtcgtt^t 
gtccat ccag ggaggaagaa ' 
cagccatcaa : acttdtg§a c c f 
acagaggat§r agatccagaa- 
cacaggtact gaaatbatgt" 
aagagatgaa-gacacigcag ■ 
aatataattt tcctctggag 
ccagtcgcag agaagccaca 
tgtgtttctt cccbagtgat 
gctcctgaga aacaccccag 
tcacataaac ? agaat taaaa 
tttgacaaaa tccagcatcc 
cttttccbca'tttagtatta 
aaggtattjtc cettctatgc 3 



'eai^gtg^ttt^'tattacttt ; ^ 
■ : atfcctcgtgc-ic^^ J - : - 



1440 
1500 
1560 
1620 
1680 
1740 
1800 
1851 



ggcaccgtta" gtcaggtttiti 
ct tcaatagc " cataaatbt 6 
tgactcttbc tibticfatgtca 
1 1 ttaacatc 7 t^ttt t tdtt 
agaaadagca tactefcetgg 
tcaagtagag : g^ctgketat 
bttccatatS tatccagegb 
tgctgttttt^gcfeBafegfeatl 
tcgatatca^ ,rj baGcgtataa ! 
gcatagtgta gagtggtatt 
agcaacatta acgcacattc 
tttttgttgt caaggacatt 
gaattcccat tggcagaggc 
acatccgtgt ccctgagcat 
gctctgtgga gcttgtccag 
ctgtcatcgt agtctcccca 
agcagtggca gcaccacttg 
ggtct cbaga-- agfc&c&eacg 
atgcaggaaa :> tgaaa^atgb 
ageag^fceab^ % frccagcaag 
accacaatat- ccattcacaa 
ratctge^c 1 - aacatfgtg^ 1 
tatatctgdaV caicgeaata' 
ccatatggat^ gaactafigaa 
fct^aagt!tet J 
gcSgcctfcaa- gfctatdfcdga 
ctcttcd&^vctalacaca^g 
gcaaagt cac- ataageat c t 
ttgtatt fcatf 'tgttgcagtt 
tgttggctgt g^gcttgtca : 
ctgt tttget 7 gagggtt tta 



•ctagctct!§g ; 
;1 gctttaagtJd 
caga J 



'cacatga^gti - 5 



•abttgctga't : 
: 'attta5a€tc J 
^accaa^ta^c^ 
: gai§fcagtgct' r 
tcbatibtdi^ 
atcttcctgg 
aagttgacat 
cagatgtaga 
gacgatgaga 
atcttbtcba 
agcgaccacg 
cacctcttgc 
tt^ctcttgc 
: atgcacgatg 
: gt^gagaaag ;; 
acaaadabtt' 
aaSctaecca- 
ctcttcitde 
ggaagaactc^ 



ttgfttct^a ^ v: 
aagtaac^gg :; iC 
a^atctt^ag r: J 
ccacaacaC ta ; 
gcttttet:bt , ;j :1 
^9t§g6gt^a ; -* 1/;i 

tct*§gaa : ttft "'^ 
cattgtaegg 
igfcctgtcda 
§6agticfect 
tec 



agctgccgca 
iaagtcaata 
caacagacac 
ctcagaggaa 
taggtggttt 
attctcgtgc 



ttgctcttgc 
tdccaagcgt 
cgctciecct'^ 
gtatadtcbt- : 
ct^tciacc^ * 
ttcageciga' :r 
atcacacatc ■ 
ataacaaaat 
bbcgaagaag 
eggacaggaf 
geacaeggtg 
aatgtgataa 
agaaaaggca 
atgcttctaa 
ttattacttt- 



. 60 
r 120 
^80 
1^240 

-360 
"t420 
^480 
-^40 
^■600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
i200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1851 



<210> 29$ 
:c211*> 66& ( 

<Sl3> Hbm^/ sapien 



' <400> 293 \\ • ■-r.^'j:' v r ■ 

cttgagdttc caaataygga agactggccc 1 ttacacasjgt caatgttaaa"atgaatgcai: , ^ - 60 

ttcagtattt tgaagataaa attrgtagat .'ctataccttg- ttttttgatt cgatatcagc : ; ■ :; 120 
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■ caccrtataag agcagtgctfe: tggccattaa tttatctttc a t ttrtagacjl gcrtagtgya 180 
Sagtggtatt. tccatactca ^tctggaatat ttggatcagt. gccatgttcd^agcaacajttay^^ ^ 240 
acgcacatitc atctteqtgg ; cattgtacgg cctgtcagta r ttagaccq^il aaacaaa^t^ . ; s ; f . 300 
catatcttag gaattcaaaa taacattcca cagctttcac caactagtta tattt§a§gg : . ; ji ^360 
agaaaactca vtttttatgcc atgtattgaa atcaaaccqa^cctcatgctgrvatatagtftgg-. > 420 
c t ac tgcata ccttt at cag agctgt cct c t t t t tgt tgt caaggacat t aagt tgacat 480 
cgtctgtcca gcaggagttt tactacttct gaattcccat tggcag^ggc^pagatgtaga -540 
gcagtcctat ^agagtgaga: agacttttta <ggaaattgta gtgqac^?ig<3j- tacagccata r , . . ; 600 
gcaatgatto ^tgtaactgc aaacactgaa fcagcctgct*. ttactctgcc ttcaaaaaaa , , 660 

,■ r aaaaaaaa^^ ;> *f37.5v a* -ij-.'-r-- - ~ * \o<y. ^668 

• :<210>v294 :>••;;;., rj ■* J:n._ t ■ v . ■ ■■ 

;.\ ~<211> a512:w;Jpr- ; .-;^ ; 3:.-]; \. ■-■ , i.-7 . . 

V<213** Homo h sapiens .-;.••;-«•.:.• - • . ? : > ^ >:: . <; :r? * 

J<400*:294 . ; ^v.;,f.^; -;^ v ,l .o^r. .:. ' *. , . , . . , . . 

: gggtcgccca-'g^gggsgGgt; >gggctttGCtfiicgggtgggtg tgggttttpc, ctgggtggggv. .60 
- tgggctgggc /. trgaatcccc cgccggggct: ggcaggtttt ggptgggatt 1 gacttttytc , ■< h 120 
ttcaaacaga'Jttggaaacccrggagttappfc gctagttggtcgaaactggtt ggtagacgcg — 180 
atctgtiggct tactactggc ttcitcctggci .tgrttaaaagc. agatggtggt tgaggttgat,, 240 
r:tccatga?ggp£&gcttcttc.' tgtgaagaag. ccatttggtc , tcaggagcaa .gatgggpaag, , , 300 
; tggtgctgcc .gttgcttqcc ctgctgcagg gagagcggca agagcaacgt gggcact.tpty r 360 
ggagaceacg sacgactctgcitatgaagaca ctcaggagca agatgggcaa gtggtgccgc ^, 420 
eactgct £pgk cctgctgcag ggggagtgge aag,agca«icg : tgggcgcttc tggagaccap \ > 480 
gacgaytqtg: ctatgaagac/actcaggaac aagatgggca ■ agfcggtgctg ccactgpttc t 540 
'ccctgctgca ggggrgagcrg .caagagcaag gtgggcgpfct ggggagacta cgatgacagt 600 
gccttcatgg agcccaggta ccacgtccgt ggagaagatc tggacaagct ccacagagct 660 
gcctggtggg gtaaagtccc cagaaaggat ctcatcgtca tgctcaggga paptgacgtg 720 
aacaagaagg acaagcaaaa gaggactgct ctacatctgg cctctgccaa tgggaattca 780 
gaagtagtaa aactcstgct ggacagacga tgtcaactta atgtccttga caacaaaaag 840 
aggacagctc tgayaaaggc cgtacaatgc caggaagatg aatgtgcgtt aatgfcjtgctg 900 
gaacatggca ctgatccaaa tattccagat gagtatggaa ataccactct rcactaygct 960 
rtctayaatg aagataaatt aatggccaaa gcactgctcrt tatayggtgc tgatatcgaa 1020 
,tcaaaaaaca :- aggtafcag^ gcattpattt^ :l 1080 

taaca^tgasi gtgtgtaagg^ gccagtcttc xigtatttgga. agctcaagca taacttgaat, ; 1140 
gaaaatattt tgaaatgacuxtaattatctm agactttatt ttaaatatt:g; ttattttpaa ■ : ; ; W00 

■ agaagcatta gaggg^tacag ttttttttffrt; ttaaatgcac ttctggtaaa tacttttgtt • ; ;1260 
gaaaacactg aatttgtaaa aggtaataptr ^ tactattt'tt ca^tttttcc ctcctaggat, - : 1320 
ttttttcccc taatgaatgc aagatggcaa: aatttgccctf gaaataggt^tvttacatgaaa ^ ; 1380 
actccaagaa aagttaaaca tgtttcagtg ^atagag&tc ptgctcc^tt ggcaagttcc v r 1440 
taaaaaacag taatagatac gaggtgatgc gcctgtcagt ggcaaggttt. aagatatttc : 1500 
tgatctcgtg^-pc 'u .:/^t^- <i ..;x.';r •■ .■ : , : - v< _ f:r - ... 1512 

<2X1> 1853 { : • ;>': " • jjr / .0 y>'- \ >. 

" . <213> HOino sapien . . ■ /^': --;-.:r. : I . -.^V;; , ■ ^ ■ 

<400->-295 V .£■>:•,- - f r r-. * ! ; . 'A . 

1 gggtcgccca gggggisgcgt g^ctttpct cgggtgggtg tgggttttpp ctgggtgggg, . . 60 
^'tgggctgggc tlrga^tcccc tgctggggtt ggpaggtt^t ggctgggatt. gacttttytc . .. 120 
ttcaaacaga ttggaaaccc ggagttacct gctagttggt gaaactggtt ggtagacgcg • 180 
atctgttggc^actactggc ttctcctggc tgttaaaagc agatggtggt ^gaggttgat 240 
tccat^cpgg^ ctgcttcttc, tgtgaagaag cp^tttggtc tcaggagcqta gatgggcaag .v 300 



■I 

tggtgctgcic gttgcttccc ctgctgcagg gagagcggca -agfi^caa<^t"igggcac.ttct -- 360 
ggagaccacg acgacfeptgc tatgaagaca ctcaggagea -"ag&tgggead> gtggtgdcgc , *yr 420 
cactgcttlcc cctgctgcag Sgggagtggc aagagcaacg it^ggcgettc ^tggagaccac ^ 480 
gacgaytrctg ctatgaagac ^ajetcaggaac aagatg^gca 4 * agtggtgdtff x:caqtgcttc : r - 
540ccctgc€gca gggggagcrgf ' caagagcaag gtgggcgctt ^gggfaga'cta? icgatgacagy ^rn 
'600 ■ =■•'<••• " s -> J ZJJvc' «;^:>v .- :*:: 

1 ^ gccttcatgg akcccaggta iccacgtccrt ggagaagatc- tgga'crfag c.t T-ccaqagagct ?■ ;•; 660 
' : gcctggtggg "gtaaagtcGc J eagaaaggat ctdatc££Ca^tgctcaggga ^oacJcga'ygtg 720. 

aacaagargg y acaagcaaaa gaggactgct ctacatctgg cctctgccaa ^tgggaattca ^; 780 
■' : v gaagtagtaa aactcstgct ggacagacga tgtcaactta atgtccttga caacaaaarag 840 
aggacagctc tgayaaaggc cgtacaatgc caggaagatg aatgtgcgtt aatgttgctg 900 
gaacatggca ctgatccaaa tattccagat gagtatggaa ataccactct *£acta s ygct 960 
rtctayaatg aagataaatt aatggccaaa gcactgctct tatayggtgc "tgatatcgaa 1020 
tcaaaaaaca agcatggcct cacaccactg ytacttggtr tacatgagca aaaacagcaa 1080 
gtsgtgaaat ttttaatyaa gaaaaaagcg aatttaaaat gcrctggafca gatatggaag 1140 
ractgctctc atacttgctg tatgttgtgg atcagcaajgt atagtcagcc ytctacttga ' 1200 
gcaaaatrtt gatgtatctt ctcaagatct ggaaagacgg ccagagagta' tgctgtttct 1260 
agt catcatc atgt aattt tg ; ccagt tac 1 1 t Ctgac t aca- aagaaaaac?a ; gatgt taaaa / v 1320 
: atctcttctg- 1 aaaacagcaa. t^cagaaeaavigacfctaaage.^ 
caaaggctta aaggaagtga aaacagccag ccagaggcat: ggaaactttt aadtttaaac ■ ■ J1440 
ttttggttta abgttttttt" tttttg'ce^ : aatgaaa£wa ■:. . 1500 

- - cctatgagac . .tatggetttga gaatcaata^attctttttt- &aagaatetfc:ttggctaggax-: ,1560 
gcggtgtbtc acfcrcctgtaa ttccagcac©?£tgagaggct;: gaggtgggca ; gatcacgaga ?p 1620 

* : tcaggagatc ga^accat^c tggctaacac&ggtgaaaccc gatctcfeactraaaaa!ta]paa^e«:1680 
- aaacttagct g^tgtgjgtg gcgggtgcet?^ 

' ggagaat^rgc atgfaascctfgg ■ gaggtggagg^ tttgcagtgag ccgagatccg^ccactacact^:.;;, : 1800 
ccagcctggg fcgafcagagfca agactctgtc^;tcaaaaaaaa aaaaaaaaaa aaa rv^^;,-.: v; 1853 

J^v:'.:^ .;ys - ^ :: rrj ■J;/v;;;v.. j:;::.^ J;.: v.- 

h<210> 296 L$ -V^' I * i^-:\^3')no:r, ' Ia^^u ^y. :; ™t: .■ y \i\ o. 

•><211>. -i-184 "-P ' ' " > t.r>.v, , ■ r WO''!:!; • .'■.".:■?= /-> 

£*<2X2>" DNA v;:.-':iv. ■■■..■«> '-u *■ ^'^.x^:^ •,v- i '!'-^ : l'r> :.:;^. J ' -j.v^-i s^w •■■•-^■v- 
: <213"> HOftlO Sapien ^^i- &£>\?<V-> $ 1w z^^j^j^:^ .-;.-»:v--. - \- 

: : b <400x-'2-96 ^■'*AY?*-""'-' t '^;v--^: s.^.r'. r: : -^>^^r'^i v.^- r • 

; ' ' ggcacgagaa ttaa^accct cagcaaaaca -ggrcatagaag ggacatacc t ~ t aaagtaata f ; 60 
; aaaaccacc t ? atgacaagcc cacagccaaa ataa tactaa atggggaaaaio gt tagaagca . . ■ 12 0 
^' tttcct'ctga^ ^Saetgcaac ■ 'aataaatatiai -aiggatgctgg attttgt.c^. atgccttttCc. t. \180 
r ' - tgtgtctgtt gagatgctta tgtgacttjt^^jttttaattc' tgtttafcgtg attatcaca1:-> v » 240 
: <~ l ttattgaatt gcctgtgtta gaccggaaga ^ctggggtgt>- ttctcaggagj.ccaccgtgtg .-r 300 
ctgcggcagc ttcgggat.aa cttgaggctg 1 catcactggg" gaagaaacacr aytcctgtcc ■ 360 

* gtggcgctga tggctgagga^ cagagcttc^ gtgt ggt : t t c tctgcgactgr. gcttctfccggr, .; 420 
? ggagttbttc cxttcatagtt catqcatatg gctccagagg- »a;aaattatafc tattttgtta 480 

1 tggatgaaga gtattacgtt gtgcagatat actgcagtgt cttcatctct tgatgtgtga 540 

ttgggtaggt tccaccatgt tgccgcagat gacatgattt cagtacctgt gtctggctga 600 

aaagtgtttg tttgtgaatg gatattgtgg tttctggatc tcatcctctg tgggtggaca 660 

gctttctcca ccttgctgga agtgacctgc tgtccagaag tttgatggct? gaggagtata 720 

ccatcgtgca tgcatctttc atttcctgca tttcttcctc cctggatgga .aagggggagc 780 

ggcaagagca acgtgggc^c ttctggagac cacaacgact cctctgtgaa. gacgcttggg 840 

agcaagaggt gcaagtggtg ctgccactgc ttcccctgct gcaggggagc ggcaagagca 900 

acgtggtcgc ttggg^agac tacgatgaca gcgccttcat ggatcccagg ^accacgtcc 960 

atggagaaga tctgjpcaag ctccacagag Ctgcctggtg gggtaaagtc ^ cccagaaagg 1020 

atctcatcgt catg^ftcagg gacacggatg tgaacaagag ggacaagcaa aagaggactg , - 1080 

ctctacatct ggcctctgcc aatgggaatt cagaagtagt aaaactcgtg .ctggacagac 1140 

^ gatgtcaact taatgtcctt gacaacaaaa agaggacagc tctgacaaag : ;gccgtacaat v 1200 

' gccaggaaga tgaatgtgcg iitaatgttgo tggaacatgg cactgatcca aafcatteccacg . -1260 
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; atgagtatgg i aaataccact ctacaptatg ctgtctacaa tgaagataa&L ttaatggcca .. ■ . ;. ; 132 0 
-aagcactgct cttatacggt gctgatatcg. aatcaaaaaa caagcatggjb ctcacacqaci i. ; 1380 
tgctacttgg tatacatgag caaaaacagc aagtggtgaa atttttaatd aagaaaaaag. r , ,1440 
cgaatttaaa: tgcgctggat agatatggaa gaactgctct c^tactt^t gtatgttg\tg .^n 1500 
gatcagcaag tatagtcagc cctctacttg agcaaaatgt tgatgtatct tctcaagatc 1560 
tggaaagacg gccagagagt atgctgtttc tagtcatcat catgtaattt gccagttact 1620 
ttctgactac aaagaaaaac agatgttaaa aatctcttct gaaaacagca atccagaaca 1680 
agacttaaag ctgacatcag aggaagagtc acaaaggctt aaaggaagtg .aaaacagcca 1740 
gccagaggca tggaaacttt taaatttaaa cttttggttt aatgtttttt- ttttttgcct 1800 
taataatatt agatagtccc aaatgaaatw acctatgaga ctaggctttg agaatcaata 1860 
gattcttttt ttaagaatct tttggctagg agcggtgtct cacgcctgta attccagcac 1920 
cttgagagga tgaggfcgggc- agatcacgag atcaggagat cgagaqcatc ctggctaaca, 1980 
c Srsrtgaaacc ccat ct c tac; t aaaaa taca aaaact tagc t ggg tgtggt ggcgggtgca : . 2040 
tgtagtccca^gctactcagg largctgaggc ; aggagaatgg catgaaqecg ggaggtggag r ^2100 
•gttgcagtga^gccgagat^ gtgacagagc aagactctgt V, 2160 

ctcaaaaaaai aaaaaaaaaa aaaa <• ■ r...-. , r-. -, : ->\ 2184 

^<210*.'297 :7rv;.o^./ ,-.y^y ., \o oj. -rz : . . ■ 

r- nK213>;:Ho^^^sapien'>.i::l ^'„.i&:>^-y.-ji c r>. , v ■ - ^ " : ; „> .v,..-:; <• 

.r:;<22i>.:misc^feature:-r * ^ -'-.Jd;^..-- w.^. ' i; j / /. \ ~ .. 

. ; <222>u(l) .7y fi (1855) ^^.-^.'=^ ; /: , .V; .... ; \;i • * 

3<223>->|i;t-t» Af T'i C" or - O j>*s :< XV- :> :^ :) ' • ';. : w ■ r .: : ./ ; 

tgcacgcatc ggccagtgtc tgtgccacgt aqactgaegc cccctgagat; gtgcacgccg 60 

cacgcgcacg ttgcacgcgc ggcagcggct tggctggctt gtaacggctt gcacgcgcac 120 

gccgcccccg cataaccgtc agactggcct gtaacggctt gcaggcgcac gccgcacgcg 180 

cgtaacggct tggctgccct gtaacggctt gcacgtgcat gctgcacgcg cgctaacggc 240 

ttggctggca tgtagccgct tggcttggct ttgcattytt tgctkggctk Sgcgttgkty 300 

tcttggattg acgcttcctc cttggatkga cgtttcctcc ttggatkgac gtttcytyty 360 

tcgcgttcct ttgctggact tgacctttty tctgctgggt ttggcattcc tttggggtgg 420 

gctgggtgtt ttctccgggg gggktkgccc ttcctggggt gggcgtgggk cgcccccagg 480 

gggcgtgggo tttccccggg tgggtgtggg ttttcctggg ; ;.gtggggtggg ctgtgctggg 540 

atccccctgc tggggttggc agggattgac :* ttttttcttc aaacagattg gaaacccgga 600 

gtaacntgct agttggtgaa ac'o^gtt^gt agacgcgatc tgctggtact actgtttctc • ' 660 

ctggctgtta aaagcagatg gtggctgagg ttgattcaat. gccggctgct tcttctgtga 720 

agaagccatt tggtctcagg- agcaagatggu gcaagtggtg cgccactgct tcccctgctg : 780 

cagggggagc ggcaagagca acgtgggcac ttctggagac cacaacgact cctctgtgaa 840 

gacgcttggg agcaagaggt gcaagtggtg: ctgcccactg cttcccctgc tgcaggggag =i 900 

cggcaagagc aacgtggkcg cttggggagia ctacgatgac agcgccttca tggakcccag 960 

gtaccacgtc crtggagaag atctggacaa gctccacaga.gctgcctggt ggggtaaag^ .,^.020 

ccccagaaag gatctcatcg tcatgctcag ggacactgay gtgaacaaga rggacaagca 1080 

aaagaggact gctctacatc tggcctctgc caatgggaat tcagaagtag taaaactcgt ^140 

gctggacaga cgatgtcaac ttaatgtcct tgacaacaaa aagaggacag ctctgacaaa 1200 

ggccgtacaa tgccaggaag atgaatgtgc gttaatgttg; ctcfgaacatg gcactgatcc ; 1260 

aaatattcca gatgagtatg gaaataccac tctacactat gctgtctaca atgaagataa 1320 

attaatggcb aaagcactgc tcttatacgg tgctgatatc gaatcaaaaa acaaggtata 1380 

gatctactaa ttttatcttc aaaatactga aatgcattca ttttaacatt gacgtgtgta 1440 

agggccagtc tteegtattt ggaagctcaa gcataacttg a^tgaaaata ttttgaaatg 1500 

acctaattat ctaagacttt attttaaata ttgttatttt fcaaagaagca ttagagggta 1560 

cagttttttt tttttaaatg cacttctggtiaaatactttt gttgaaaaca ctgaatttgt j .1620 



aaaaggtaat acttactatt tttcaatttt tccctcctag. gatttttttc> cCGtaatgaa^*. . 1680 
tgtaagatgg ca&aat.ttgc cctgaaatag gttttacatcfsaaaactccaa: gaaaagttaa • ^ 1740 
acatgfct&ca gtgaatkgag- atcctgctcc, tttggeaagt ^tcctaaaaaa' cagtaataga rJ - 1800 
- tacgag^ga tgcgcfctgtc ^gtggcaagg tttaagatat^ttctgatqtc gtgcc r :ti855 

; ■ ' - '■■ Y - - c-r. ■■■J-- , . v. v.. r-.. r^l 

k - : <210> 238 • - • r ^ - coy"-^*/ 'i.^p : , t , t - , r • ' 

' <211* Ot)S9:* .._ -).:.-. -•.^;r;>jc^ er.g.:-;** ^i'-^'x-i 

<212> DNA ^ • .« -x-t:..: pwsii.:. .... .;. s 

<213> HC>mo; sapien t -* :L v. :•; .--^ *■ : f :- ; „ ;! ^; ; rp-! ~„ ; -. T . 4 ; v 

-«*'" <4.O0>- 298 (j ;h^.v-.- : '::: 7: .x . f ,v * '•"f-r- ' •' a :-;- i >^:v:» ;^ '■;**•■ 

- gcaacgtggg *cacttctgga gaccacaacg-actcctctgt 

J ' ggtgcaagtg gtgctgccc* ctgcttcccc tgctgcagggrgagcggcaag - agcaacgtgg- : c » ; 120 
' gcgcttgrgg,. agactmcgat gacagygccfc; tffatggagcgr c^ggt^cac gtcpgtggag^ 180 
aagatctgga^caagctccac- agagctgccc: tggtggggta. aagtccccag, aaaggatctc ■■<;, ; - P240 
atcgtcatgc tcagggacac tgaygtgaac aagarggaca agcaaaagag-gactgctctaV , ^ 300 
catctggcct ctgccaatgg gaattcagaa gtagtaaaac tcstgctgga ' cagacgatgt 360 
caacttaatg tccttgacaa caaaaagagg acagctctga yaaaggccgt aeaiatgbfcag 420 
gaagatgaat gtgcgttaat gtt^ctggaa catggcactg atccaaatatc tfccagatgag 480 
tatggaaata ccactctrca ctaygctrtc tayaatgaag ataaattaat SSccaaa^ea 540 
ctgctcttat ayggtgctga tatcgaatca aaaaacaagg tatagatcta ctSattttat 600 
cttcaaaata ctgaaatgca ttcattttaa cattgacgtg tgtaagggcc agtcttccgt 660 

=>d — »~ ^w^jjwwwae* wutgaauyaa aauaututgd aaugacctaa ttatctaaga 720 

ctttatttta aatattgtta ttttcaaaga agcattagag ggtacagfctt^ttttttttta 780 
aatgcacttc tggtaaatac ttttgttgaa aacactgaat ttgta&aagg taatafcttac 840 
tatttttcaa tttttccctc ctaggatttt tttcccctaa tgaat^taa^ atggca&aat 900 
ttgccctgaa ataggtttta catgaaaact ccaagaaaag ttaaacatgt ttcagtgaat 960 
agagatcctg ctcctttggc aagttcctaa aaaacagtaa tagatacgag gtgatgcgcc 102Q 
tgtcagtggc aaggtttaag atatttptgpr.tetcgtgec-:..::.::-,u./ . — ,/^-,;^v ^-p- v i059 

: <210>: 299 r : :':v 2 ^:;*:. T Jr=l . ■.. , : :: . . - ^-^ 

:;.<211>^29;.: ; /-.-o. : : ^ .-,o-:f^-^ .,^ r .> , • 

\ <213> ; Homo sapien.: : v Jr^.r :f^-: •>.- v , .*.;;;^., - 

• " f i . j j >' o • ■*> : f .l^>vi.:3j>Trj^.v y^j , .^;>v •. - ; \ ■•■ 

, ^<400> :299 > ^; ' ^i-t^;- r ^ ^M^yr.r--;v r. rr .! ( ^>^e'o.j-?-. " : 

: Met Asp Ile- f yai yai ; Ser Gly -:Ser?fiiS3 Prgr.Leii Trp VaJ^Asp Ser Phe " : : ."r; , 
: 1 - **' V" 5 - * "■'"• r; " vv'/v^vjia). ;^;lv, t r: 15:' ■ 

Leu His?.Leu Ala Gly ;Ser. Asp Leu Leu Sen;Arg,Ser Leu Met: Ala Glu- . ■ " 

Glu 1?yryiThr :Ile Val ms ,Ala Ser^e Ser ,Cys Ile ser - Ser Sex 

,: ' 3.^;.: •;>fc...' - : ^0-,:: ; : ; ;> .1 v r v:^M;:'*;v. . ■ 45: t. : - f v> 

Leu flly Qln Gly Glu Arg; Gin -.Glui G^Arg Gly His* Phe Trp Arg f c 

50,:--. , ; 55::-,:--r. svv/^/^a \- r . :: ;. • r}' : , : X^vy " 

Pro Gin tog Leu Leu ^ Glu Val . Gin Val ^ ^ 

' ! 65 ; : '■■*"' T*;"; "v,. r70 , ~ s ^^r- ^ a;: . V > "75 .* - ' ^ 

iVal Leu: Pro Leu Leu Pro Leu Leu GlnoGly, Ser.:Gly Lys, Ser; Asn Val, 

Val Ala".:Trp »Gly Asp i-Tyr' Asp- Asp: Ser Ala Phe Met Asp^Pro. Arg Tyr ' - . v 

. • r ' 100 / . • ■ '-105 ; • . ..ilO- . :J ^- : : 

His Val His Gly jGlu. Asp 'Leu Asp : ; Lys Leu His Arg, Ala. Aia Trp -Trp/ ; 

> I** ■% - 120 - ;.= . . 125/ . ; \ ; - :: -/. ( ; 

Gly Lys Val Pro Arg Lysr.Asp Leu lie; Val Met. Leu Arg:Asp :Thr Asp 

130. . - - f ,135;. t i t v -. , uv/ , :i X40- - ■ .. r -.. 

^ Val Asn .Lys; Arg Asp Lys. Gin Lys- Arg *Thr. t Ala Leu His Leu; Ala Ser./; - 
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145 150 155 \ 160 

Ala Asn Gly Asn Ser Glu Val Val Lys Leu Val Leu Asp Ate f&g Cys 
165 170 • ff" 175 r ; 

Gin Leu Asn Val Leu Asp Asn Lys Lys Arg Thr Ala Leu i?hx Lys Ala 

180 185 190 

Val Gin Cys Gin Glu Asp Glu Cys Ala Leu Met Leu Leu Glu His Gly 

195 200 205 

Thr Asp Pro Asn lie Pro Asp Glu. Tyr Gly Asn Thr Thr Leu His Tyr 

Ala Val Tyr Asn £lu ( Asp Lys Leu Met Ala Lys Ala Leir Leu Leu Tyr 

' 225 l; 1 ^"^;-;;^ ;? :f : ^^o;/; ."' 2 i s '. 7;\ ' r: t'""\ " 

Gly Ala r Asj? lie &lu : Ser'ijys A^n Lys - His Giy Leu Thr Pro Leu Leu 

G; T/'f'\' V: :. ^te '^/i ;7 v^. ;; j ;25q. . " . 255; 

Leu (Sly lie His ^u'Gln tysi dlii Gin Vil- Val Iiys Phe Leu lie Lys ■: 

Lys Lys Ala Asn I&u ' 3^sn '^a ' Leu ' Argf l Tyr Gly Arg Thi* Ala lieu 

'■ "■ '975'' J - ' " >' £fi]f) 285 , "* 4 

. lie Leu : Aia : yal ■^gr'^/e[ ^yfiter Jlfo; ■S(Br7iie''Val v Seir Pro Leu Leu 
Glu Gln^Alsn Val "^p/Var ^Ser 'tier Glia Asp Leu dlu Xrg Arg Pro Glu , ' 

305 x l^iy r -:' : y : '. 7^!$^?;!' r 3is . . "/ 32b 

Ser ^tfi^i'phe Leu S/al 'ile^ tie Met" 1 

325;^;;;y^; , [ /;;;::7:: .". ;. ;:' 

;<iio>^3c>o ^ / .;-7? ;.';VV' ; /y ' 

<212> fcRT " ' 
<213> Homo sapien 

<220> ."i... / \ 

<221> VARIANT 1 
<222> (1)...(148) V 
<223> Xaa = Any Amino Acid 

<400> 300 r , _ .... ; 

Met Thr Xaa Pro Ser^ i i 3^y.Ser^''tfro Gly' ,; jl^y'Thr ;Ser Val Glu Lys lie 

Trp Thx Ser Ser Tlir Glu Leu Pro' :i C^' } J^^lY%yB Val Pro Arg Lys ~ 

Asp Leu Jle Val 'Het'lieu Arg. Abe>^ TJir ivsp Vial Ajsn Lys Xaa Ajsp Lys . 

Gin Lys Arg Thr Ma Leii His Leu Ala Ser Aia ; Asn Gly Asn Ser Glu 

Val Val Lys Leu Xaa *Leu Asp Asn Val Leu Asp 

65 t [y\ ; r ' .,,;Tc|;.; 1 r ;; J "t^-^.../ ' ^ ,J"° C . 

Asn Lys Lys jlirg I^ Ala lieu '.jcaa; \Lys ^ Ma| ^al^Glnf dys Qln Glia Asp/ 

..^ » : ^ / " ,r -^ ^"'^o'^;;,;-;"^; ^ "... .m" . „;.'', 

Glu Cys Ala Leu JMet Leu ;Leu Glu His Giy l4ir Asjrt Pro Asn lie Pro J 

100 ' " J " ' 105 V. .' """" '- r ' ilo' 
Asp Glu Tyr Gly Asn Thr. Thr Leu His Tyr Ala Xaa Tyr Asn Glu Asp 

lis ; ' ,. t: !. ... r ; i2o'' \ ;i25;^./';\' .'' 

Lys Leu Met Ma Lys Ma: Leu L^u Leu Tyr Gly Ala Asp IIg Glu Ser 

- i3p'. . _ ( ' r \ 135./'; ; y J - ./i^o' ... • ■ 

/Lys Asn']Lys Val . " l' f ^ t ,^*' t .. . ' 

1 145 '* ^ • ; -v:: ' • " ..... 



<210> 301 , ' 
<211> 1155 . ; , 
<212> DNA „ )" 
<213>. Homo- sapiph , 



<400 
atggtggttg 
aggagcaaga 
agcaacgt^g 
atgggcaaglt 
ggcgcttctg 
tggtgctgcc 
ggagactacg 
gacaagctcp 
ctcagggaca 
tctgccaatg 
gtccttgaca 
tgtgcgttaa 
accactctgc 
tatggtgctg 
catgagcaaa 
ctggatagat 
gtcagccttc 
gccagagagt 
aaagaaaaac 
accagaaata 



> 301 ( 
aggttgattc 
tgggcaagtg, 

gcacttctgg 
ggtgccgcca 
.gagaccacga 
actgcttccp 
atgapagtgc 
acagagctgc 
ctgacgtgaa. 
ggaattcaga 
acaaaaagag 
tgttgctgga 
actacgctat 
atatcgaatc 
aacagcaagt 
atggaaggac 
tacttgagca 
atgctgtttc 
agatgctaaa 
aataa 



catgccggct 

gtgctgccgt 

agaccacgac 

ctgcttcpcc 

cgactfctgct 

ctgctgpagg^ 

ctVcatggag 

ctggtggggt 

caagaaggab 

agtagtaaaa. 

gacagctctg 

acatggcact 

ctataatgaa 

aaaaaacaag 

cgtgaaattt 

tgctctcata 

aaatattgat 

tagtcatcat 

aatctcttct 



gcctcttctg/; 
tgpttcccct" 
ga~ctctgcta[ 
tgptgc^g^ 
atgaagacac 
S?9 t agcggca : 
cccaggtacc 
^aatgtcccpa 
aa^caaaaga 
ctcptgcfegg 
ataaaggccg: 
gatccaaajta 
gataaattaa 
catggcptca 
ttaatcaaga 
cttgctgtat 
gtatcttctc 
catgtaattt 
gaaaacagca 



tgaagaagcc 

gctgcag A gg^ 

tga£gacacfc 

g?agrtggcpa 

tcaggaacpia 

a^agpaasal? 

acgtccgtgg 

gaaaggatct 

ggactgctct 

acagacgatg* 

tacaatgcCa 

ttcpagatgra 

iggfcpaaiagc 

caccf[ctgr?:t 

aaaaagcgaa 

gttgtggatc 

aagatctatc 

gccagttact 

atccagaaaa 



atttggtctc 



caggagcaag 

fagca^cgtg,, 

gatgggcaag 

gOTcgcttgg.^ 

agaagatctg 

catcgtcatg. 

acatctggcb 

tcaacttaat 

ggaaigatgaa;, 

gtatggaaafe^ 

actgctctta 

apttgcftgta , 

tctaaatgca 

agcaagtata 

^ggacagacg 

t r tctgaptac 

tgtcfccaaga 



60 
120 
180 
; .240 
300 
360 
420 
480 
540 
, 600 
660 
720 
780 
: 840 
900 
960 
1020 
1080 
1140 
1155 



<210> 302 
<211> 2000 
<212> DNA 
<213> Homo sapieri 



<400: 
atggtggttg 
aggagcaaga 
agcaacgtgg 
atgggcaagt 
ggcgcttctg 
tggtgctgcc 
ggagactacg 
gacaagctcc 
ctcagggaca 
tctgccaatg 
gtccttgaca 
tgtgcgttaa 
accactctgc 
tatggtgctg 
catgagcaaa 
ctggatagat 
gtcagccttc 
gccagagagt 
aaagaaaaac 
ctgacatcag 
atgtctcaag 



> 302 

aggttgattp; 
tgggcaagtg 
gcacttctgg 
'ggtgccgcca 
gagaccacga 
actgcttccp 
atgacagtgc 
acagagctgc 
ctgacgtgaa, 
ggaattcaga 
acaaaaagag. 
tgttgctgga 
actacgctat. 
atatcgaatc 
aacagpaagt 
atggaaggac 
tacttgagca 
atgctfgtttc 
agatgctaaa 
aggaagagtc 
aaccagaaat 



catgccggct 

gtgctgccgt; 

agaccapgac 

ctgct v tcccc 

cgactctgct 

ctgctgcagg" 

cttcatggacjr 

ctggtggggt' 

caagaag^ac 

agtagtaaaa 

g^cagct^ptg. 

acatggcact, 

ctataatgaa^ 

aaaaaacaag' 

cgtgaaattt 

tgctdtcata 

aaatattgat 

tagtcatcat 

aatctcttct 

acaaaggttc 

aaataaggat 



gcctcttctg 
tgcttcccct 
gactptgcfa 



atgaagacac 

gggagcggpa-* 

cccaggtapc 

aaagtcccca 

aagcaaaaga 

ctcctgctgg' 

ataaaggccg 

gatccaaata 

gataaattaa 

catggcctca 

ttaatcaaga 

cttgctgtat 

gtatcttctc 

catgtaattt 

gaaaacagca 

aaaggcagtg 

ggtgatagag 



tgaagaagcc 
gctgcaggga 
tgaagacact 
ggaigtggcaa 
tcaggaacaa 
agagcaaggt 
acgtccgtgg 
g^aaggaitct 
ggactpctct 
acagacgatg 
tacaatgcca 
ttccagatga 
tggccaaagc 
daccactgtt 
aaaaagcgaa 
gttgtggatc 
aagatctatc 
gccagttact 
atccagaaca 
aaaatagcca 
aggttgaaga 



atttggtctc 
gagcggcaag 
caggagcaag 
g^gcaicgtg 
gatgggcaag 
iggcg^tgg 
agaagatctg 
catcgtcatg 
acatctggcc 
tcaacttaat 
ggaagatgaa 
gtatggkaat 
actgctctta 
apttggtgta" 
tttaaatgca 
agcaagtata 
tggacagacg 
ttctgactac. 
agacttaaag 
gccagagaaa 
agaaatgaag 



60 
120 
• , 180 
240 
300 
360 
420 
480 
. 540 
, 600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
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aagcatgaaa gtaataatgt gggattacta gaaaacctga ctaatggtgt cactgctggc 1320 

aatggtgata atggattaat tcctcaaagg aagagcagaa cacctgaaa|^ tcagcaattt 1380 

cctgacaacg aaagtgaaga gtatcacaga atttgcgaat tagtttctqaf ctacaaagaa 1440 

aaacagatgc caaaatactc ttctgaaaac agcaacccag aacaagactt aaagctgaca 1500 

tcagaggaag agtcacaaag gcttgagggc agtgaaaatg gccagccaga gctagaaaat 1560 

tttatggcta tcgaagaaat gaagaagcac ggaagtactc atgtcggatt cccagaaaac 1620 

ctgacta^tg gtgcsactgc tggcaatggt .gatgatggat taattcctcc aaggaagagc 1680 

agaacacctg aaagccagca atttcctgacc actgagaatg aagagtatca cagtgacgaa : 1740 

caaaatgafca ct^ag^agca attttgtgaa gaacagaaca ctggaatatt acacgatgag ; : 1800 

attctgattc atgaagaaaa gcagatagaa gtggttgaaa aaatgaattc tgagctttct 1860 

cttagttgta sgiaagaasajagacatcttg catgaaaata gtacgttgcg ggaagaaa<Jtt c . 1920 

gccatgctaa gactggagcfc; agacacaatg aaacatcaga gccagctaaa aaaaaaaaaa 1980 

aaaaaaaaaa aaaaaaaaaa evU :::■>-:■' J r ■; :.■ - , 2000 

.. . ■ Do " r?c: ' 

<3^0>r-3.6.3.jir:rt cv./ yi.u *tl \tV> c\\ r " «:$-' 

<211> 2040 , V 

<212>r.Dl^aV f ::;v, : ^W£..Ls \ ■, itf \ c- . " i a.:- \ ... 

<213> Homo sapien r e 

Y-^" 1 r. \ 0 tvO r-K 1 ? s-y,-' em.*,' - ..." v'V - ■ ' v. .'■■';<. 

<400> 303 £„: . ? .C-j: 

atggtggttg a^gttp\fctc;,catgccggctT.gcGt:ct;tc 60 

aggagcaaga tgggcaag£g .gtgctgccgt tgcttcccct gctgcaggga gagcggfcaag 120 

agcaacgfcgg gcacttctjjg.:, agaccacgac; gact ctgcta tgaagacact caggagcaag r ' : 180 

atgggcaagt ggtgccgcca ctgcttcccc tgctgcaggg ggagtggcaa gagcaacgtg 240 

ggcgcttcfcg gaga c Cdcga ^cgactct get f ^tgaaga can tcaggaacaa gatgggcaag • 300 

tggtgctgcc actgcttccc ctgetgeagg gggageggea agagcaaggt gggcgcttgg * 360 

ggagact acg atgacagtgc cttcatggag^cccaggtacc acgtccgtgg agaagatqtg f 42.0 

gacaagctcc acagagctgc ctggtggggfc aaagtcccca gaaaggatct categtcatg 480 

ctcagggaca ctgacgtgaa caaganggac; aagcaaaaga ggactgetet acatctggcc- 540 

tetgecaatg ggaattcaga agtagtaaaa ct&c.tgctgg acagacgatg tcaacttaat 600 

gtccttgaca aeaaaaagag gaccigctr:tg , itaaaggecg l:acaatgcca ggaagatgaa 660 

tgtgcgttaa tgttgctgga acatggcact gatccaaata ttccagatga gtatg^aaat 720 

accactctgc actaegctat ctataatgaa':gatanaitaa tggecaaage actgetctta -780 

tatggtgctg atatcgaatc aaaaaacaag catggcctca 7 caccactgtt acttggtgta 840 

catgagcaaa aacagcaagt cgtgaaattt ttaatcaaga aaaaagcgaa tttaaatgea • 900 

ctggatagat atggaaggac tgctctcnta ettgetgtat gtt^tggatc agcaagtata 960 

gtcagccttc tacttgagca aaatattgat Tgtattrttctc aagatctatc tggacagacg: ^ "1020 

gcca&agagt atgctgtttc tagtcatcat::icatgtaattt gecagttact ttctgactac 1080 

aaagaaaaac agatgefcaaa .aatctcttct gaaaacagca atccagaaca agacttaaag i 1140 

ctgacatcag aggaagagtc acaaaggttc aaaggcagtg aaaatageca gecagagaaa 1200 

atgtctcaag aaccagaa&t aaataaggatTggtgatagag aggttgaaga agaaatgaag j - 1260 

aagcatgaaa gtaataatgt .gggattacta gaaaacctga ctaatggtgt cactgctggc 1320 

aatggtgata atggattaat ; tcctcaaagg.) aagagcagaa: cacctgaaaa tcagcaattt 1 ; 1380 

cctgacaacg aaagtgaaga gtatcacaga atttgcgaat tagtttctga ctacaaagaa 1440 

aaacagatgc caaaatactc ttctgaaaac agcaacccag aacaagactt aaagctgaca : . i lSOO 

tcagaggaag agtcacaaag gcttgagggc agtgaaaatg gccagccaga gaaaagatct .7 1560 

caagaaccag aaataaataa ggatggtgat agagagctag aaaattttat ggctatcgaa 1620 

gaaatgaaga ageaeggaag tactcatgtfc. ggattcccag aas^cctgac taatggtgcc 1680 

actgetggea atggtgatgaritggattaatt cctccaagga agagcagaac acctgaaagc * 1740 

cagcaatttc ctgacactga gaatgaagag tatcacagtg acgaacaaaa.. tgatactcag 1800 

aagcaatttt gtgaagaaca gaacac tggai atattacacg atgagatt ct gattcatgaa 2860 

gaaaagcaga tagaagtggt tgaaaaaatg aattctgagc t^tctcttag ttgtaagaaa 1920 

gaaaaagaca tettgeatga aaatagtacg ttgcgggaag aaattgecat gctaagactg 1980 

gagctagaca caatgaaaca tergagecag ctaaaaaaaa aaaaaaaaaa aaaaaaaaaa 2040 



<210> 304 -■•»* ' •• 5 fcv-.v r'L-^^-V c ■ 

~ <211> 384 f ;; T < .-.v f ^i.- ■ ^-'-.c-'-.^: o ro'tv. \.- 

«212> PRT ^ vrrd. «■ iv"-'^'""- - : ' 

:<2a3> Homo-sap&enJ - - - . ~Jo:;..v;^r£ ■ - 

:j - m; ; 'V i \ . - ' -\v^:' 2— V" ot : v " 

> <400>304 l * " ' • : r,/ir; i c ^:^o; 1 r':-^^ - 

Met Val Val' Glu val Asj^ Ser Met Pro M^^^ T S»-S^vdl-hfB Lys^"' 1 .^ 

1 ;/ v - ^5: : '...iO>.^'v^- f -:- r, r ;..*:Ki5s 

Pro Phe Gly Leu Arg ser.; Lys Met 01y'Lyir-Vrp'Gyd^q^.{-Ax^^cys Phe: { r; 

•i:. 20 * 2S : ■ r:. v. c ^ -^>i' : .v : 

Pro Cys Cys Arg Glu Ser Gly Lys Ser Asn 1 vslsGiy^Thr ^Se^QIy Asp" v >'"' :v 

35 11 -''i-' "A* : 0 V ■-.c-f-.sv-n^ ^S-^-tV^r r ic 

His Asp Asp Ser Ala Met Lys Thr Leu Arg Ser Lys M&fc&Gly Lys Trj>' ; : ^ T ^ ' 

50 55 60 

Cys Arg His Cys Phe Pro Cys Cys Arg Gly Ser Gly Lys Ser<"Asn -Val> 
65 70 75 C^v.. 80' 

Gly Ala Ser Gly Asp His Asp Asp Ser Ala Met Lys Thr Leu T Arg^ Asn- 
85- 90 r.:*-i'tv a, 3 or™95 <:;•..<':;: 

Lys Met Gly Lys Trp Cys Cys His Cys Phe Pro Cys Cys Arg Gly S^r 
100 105 lior Of: t<;-j>> 

fll *r T.ifd Gav»- T.nro tfa.T'- j» ■ A 1 a fJS*TV rtl'iF rX »i(hr> fP*tr*»-*.«A*»«*-. J .e»**"i:.*!V«». DVa "t . j> i *i 

~**~J +~J+* xw* mjtw ▼ J f**.**^ •n*'" J ' C***»i<" 0*«* •.-**«*:■; -j. - I..'.,. - 

^ lis '. ..; *:t:" ' ^:I20:-.^ -oor.r ":^15l$vS'i^C^ •H'^'^T-K 
Met Glu Pro Arg Tyr His ; yal-Arg Hisi^^'^ 
130„, - ■ i -■ " ■v"" ; n:' 1»0s .'::■:.> jo;:?j&y t&iy^'i^- 

a: Arg Ala: Ala w Trp Tsqgr Gly^ys Vat l -»cc-J^-^ys:*Asp>W^-^l'e. , ':-Yaak U<et '^- vr" • 
: 145 r ; '^'. MSf^.: ^Cc'.-pniji.p ■^as$ --rv rr ^ r r.:\> l60^^;-i ; U ■ 

: Leu Arg Asp Thr Aspi Val; Asn - Lys^^ Al ; a^" * 9^;- 

l; v:i;^"> 165 > ■?:r:.;^-i«a?0; , '> r ?.- V?^-- " k ^ 175 :.^~v;.^-^ 

Leu Hia Leu* Ala Ser^ Ala >Asn >&lys&B& Serr;Qa,«^ yal Val'lLys- ^eu Lfeu^;. 1 - " 
r : t. 180 "nuf-i:- ; .v ::tr. ^3:85r:0 t;.^^ ^a:; f;^.: 190*. stfC- t h. a 

Leu Asp Arg 1 Aarg Cya;. Gln-ieu.:Asnt;.Valv&^ Thr»? f - ; 

195 "I;/— ■ ^.'^ H:2t)0-:)VKU^ i:- >-7-^.?y^.:.205'--.: *' f y. >;.'.>■ i./.:--*>yc • - 

Ala Leu lie; Lys Ala ; Yal;Gln> Cys; ^Irc Ala* Leu Meto :?:. - 

- 210 v::- : ?y-,L>?>>>v 215rr :1 :>et'^e-> V* 220?v • ^ r. £-;^ 

Leu Leu Glu His .'Gly Thr f Asp Pro Asa^le. Pro- ^ Asp Glu f Tyr Gly Asn ^ ; : 
: 225 , • '.r^Sa, t e ^yfi35'v^\' ; ".1.^ 240.-' ^^C--' 

* Thr Tte. Leu Hiis Tyr Ala^ iae-vlYrj'Asa^lu^|^ Ala Lys v-^. - 

'-■J •.*:■? 245-i. e±.:-^a5tl'.-:,*.r: 'i:-'--' 'i: -255 > 

■ Ala Leu LeujLeu Tyr Gly; .Ala-Asp^ lie ^lu* Ser Lys Asn: Lys His Gly- -i 
h: ■■ :v;y 260 r;r*-;t'tf.v.^?-. r ^"i^ :o?Z65^ ^^:'^:V.f j:'. 270 > - -; : 

v Leu Thr Pro Leu Leu L^uvGly^Val. ^iSt tSlu ^ Gin Val Val " ; ' : 

. 1 -'^ 275 ■.■ v, .i,}-':'--. . 28.0T'»s.fi " f .i^ ,: r 1:?^ J-^s * '^?285 b;- 
Lys Phe; Leu lie Lys Lys ?• Lys Alar ^sn IieuoAsn iAla Leu Aspi;Arg Tyr : . • * 
; 290 t 295 cr^.- r \v :i- : ^ 300<) "^/ i V-s> ' - 

; Gly Arg Thr Ala Leu c -fie Leu Ala Val( : Cys Cys Gly, Ser Ala^ Ser lie * 
^ 305 '.' ■ » cr. t ,- 310-,^ '•^-^■-vj^ -«;.J15»;.- ' * ■ i.";:.M.»fi 320 ' ' 

i Val Ser Leu Leu Leu>Glu Gin: Asnrlla Asp-Val Ser Ser Gin Asp Leu >tf 
■■.).■ Tf- ; -.v.- i325j..v*. ;• JVic. 1 " ' 33J9-Ji;- ■ --^335 / C -•■ 

Ser Gly Gin Tfar ; Ala:^Arg^.Glu,.Tyr. Ala Val Ser Ser ^His . His. His Va^^ ^ -zo 
\. : , ■ :\ ,. :v 340 t '-fa ■ s i- . .345;: • * - ! - 350»--.; . o?^:- 

lie Cys Gin Leu&Leu Ser^Asp Tyr^ Lys Glu;:LysrGln l: Met LeueLys Ile v . :. 

355 . I > ' ■* . 360:: ^r,: ... ■ci.:365v ' :^ ^ 

Ser Ser. Glu Asn Ser Asn. Pro; Glu Asn Val Sep Arg^Thr Arg. Asn Lys - : 
:.- 370-=. . r-r: -\ *3.75,--..; j- .^^380 ^' ^ * r :r ■ 
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<210> 305 , n 

<2il> f «6 1i(; . ( ...... ' 7? t . Y L 

<213> Homo sapien , . / 

<*oq> c 3os^ ...... ...^ .„ ( ; r '/;;- ,, 

Met Val VaVoiu 'tfal.'Asp riser Met Pro Ala Ala Ser Ser Val 'tysi.Lys i-t 

1 r ^« ^ , ^ n 10 \, . . 15 ! . _ 

Pro Phe Gly Leu Arg Ser, Lys Met Gly Lys Trp Cys Cys Arg Cys* Phe r 

; .r ; ., r 2o i( „ rr 25 . , _ ^30 

Pro Cys;Qys Arg Giu i^er Gly ^ys Ser Asn Val Gly , Thr Ser Gly Asp 

J-? 5 ^0 ; ; ^ 45 

His Asp Asp, Ser Ala Met Lys Thr Jjeu Arg Ser Lys Met Gly Lys Trp 

50 .' v ro /r?r 55 , % so ^ 

Cys Arg His" (^s t ^ Ser Gly Lys Ser Asn Val 

65 •.. • , . > 7 ° ,/•: . , 75 ' — 80 . 

Gly Ala Ser Gly Asp p His Asp Asp Ser Ala Met Lys Thr Leu; Arg Asn 

.;. > t; f5 ^ .. f „ 90 ?' ... . v 95 ; ^ , 

Lys Met Giy Lys Trp. Cys^, tys Mis Cys Phe Pro Cys Cys Arjg Gly Ser 

,100 V c:; ... V--i , L 4 05 , ' \ ... ' r 110, r , : , 

Gly Lys. Ser Lys Val Gly Ala : Trp Gly Asp Tyr. Asp Asp Ser. Ala Phe 

Mhr, nil* , r , , . •'. ^ ... , 

Met Glu Pro, Arg Tyr His Val Arg, 4 ply Glu Asp Leu Asp! Lys Leu His 

130.-.. \ { , } titJf ^ r .., ^135 f . . 140 ... Y~'' 

Arg Ala Ala Trp n Trp Gly Lys Val ProV^rg Lys Asp Leu lie'; Val 'Met 
145 -Xr ' rl;^ - 150 ; ; it ^ 155. ' r . _ ... 160, 

Leu Arg Asp Thr Asp :P Val Asn Lys Lys Asp, Lys Gin Lys Arg Thr Ala 

. : i65 t ^; r(£ :;:>>a ^; : i7o r: : . : ^..^ us Z . 

Leu His Leu Ala Ser Ala Asn ^Gly Asn Ser Glu, Val Val Lys Leu Leu , 

. x ?°i -- i, j ^* 85 -,^ , ,. , ; , 190 , , "' I 

Leu Asp. Arg Arg Cys Gin Leu^Asn Val Leu Asp Asn Lys Lys Arg Thr 

. .ri).;,». -^00.^, wV;i . , .'205,,.-' .,. ..... _/ 

Ala Leu ile : Lys Ala Val~Gln C^s^VGln Giu v Asp Glu Cys^Ala Leu Met 

210 215 ' 220 " 

Leu Leu Glu His Gly Thr Asp Pro Asn lie Pro Asp Glu Tyr Gly Asn 
225 230 235 " 240 

Thr Thr Leu His Tyr Ala lie Tyr Asn Glu Asp Lys Leu Met , .Ala Lys 

245 250 ; . 255 \ 

Ala Leu Leu Leu Tyr Gly, Ala Asp He Glu Ser Lys Ash Lys His Gly 

260 265 270 

Leu Thr Pro Leu, Leu Leu ...Gly, Val His ^Glu, Gln t Lys Gin Gin Val Val 

275 . 280 " '"285 ' • ' * 

Lys Phe. l*eu lie , Lys Lys ;i Lys r Ala r ,Asn I^u, A^n. Ala. Leu.. Asp, Arg Tyr 

2^0 ^95" ft ' " '300" ' " ' , ', < ..' 5 

Gly Arg Thr Ala^ . Leu I^e JJeu ^la 5 Val: ?ys„,Cys .61y..vSex; l jaa,..Ber r ,Ile i 
305 .310 315 " 320 " 

Val Ser C; Leu ; Leu Leu Glu ,Gln. fl^sn lie Asp v Valuer .'Ser. Gln T AspLeu 

325 ':: '• ' "330 1 ' i '335- 

Ser Gly Gin, Thr Ala Arg^ Glu Tyr Ala ,Val ..Ser ,Ser ( His ti pia.His V&l . ,. 

340 "* ' "345 *'* , "350 

He CVs : Gln.,Leu Leu Ser, jpksp^yyr. Lys Glu. Lys Gin Met ^eu, Lys He 

355 360 / * 4 365 , 

Ser Ser., Glu, Asn. S,er Asn Pro^GJu Qln Asp . I^u, Lys Leu Thr t Ser . Glu 

370 ; ' " 375^ ' ' "380 * 'I 

Glu Glu , Ser. Gin. Arg Phe Lys Gly f Ser \ Glu Asxx Ser . Gin Pro Glu. Lys. 



385 390 > 395 4J)0 

Met Ser Gin Glu Pjro Glu lie Asn Lys Asp Gly Asp Arg,Glu"V%l Qlu' 

405 410 *4i5 <S " 

Glu Glu Met Lys Lys Hia Glu Ser Asn Asn Val Gly Leu "Leu ' Glu Ash 
420 J! 425 430. 

( ?' 0 " ■ ■ -N • , 

Leu Thr Asn Gly Val Thr Ala Gly Asn Gly Asp Asn Gly Leu lie Prb 

435 iV :f ; - 440° , - l ''^ c -U5 A f U - h 

Gin Arg Lys Ser Arg Thr Pro Glu Asn Gin Gin Phe Pro Asp Asn Glu 

450 - t-A ■ r ^ 455 v- v "'■■> «4<o^- 2 U ' T \ C) ;^ x U 

Ser Glu Glu Tyr His Arg lie Cys Glu Leu Val Ser Asp Tyr Lys Glu 
465 " '• " 470" - ■ ' Xi '" T c 475 v - •' <! - U ' « V - %B0' C 

Lys Gin Met Pro Lys Tyr Ser Ser Glu Asn Ser Asn Pro Glu Gin Asp 

.sr. v 46f5 Ji ' " 'iio'" 1 ' --Z'SS"' 

Leu Lys. Leu Thr Ser Glu Glu Glu Ser Gin Arg Leu Glu Gly Ser Glu 

'•• ;' ; 5oo i: '-' ■ ; J 'i'ds 1 "* -~; s 3io IV;0 r:: 

Asn Gly Gin Pro Glu Leu Glu Asn Phe Met Ala He Glu Glu Met Lys 

'/SIS^. :i ' rl ^ 520%;; -'-Sis-iBA-V-'... 

Lys His Gly Ser Thr His Val Gly Phe Pro Glu Asn Leu Tnr Asn Gly 

530 - ; : « «53 r -..- B 5i(f-" i ' ;? q:iT 

Ala Thr Ala Gly Asn Gly Asp Asp Gly'" Leu He Pro Pro Arg^Lys Ser 

545 •". .sio'^' ^ f555 edA " a \ t; * 1 "560" ' 

Uttt T Vit* Orn nln Car flln rtln DVia D>-<-» TV a 

His Ser Asp Glu Gin Asn ' Asp Thr Gin Lys Gln^Pne Cys Glu Glu Gin* : 
580 5 His^' > r> ' ^ ^So^' ft L '- ' ' 1 

Asn Thr' Gly lie Leu His Asp'&lu He Leu He His°blu Glu Lys Gin 

595 " ^ * v ; n v 600 qw "* sv ''' ' :i 605^ a/ ^ J T "' : - 

He Glu Val' Val Glu Lys Met Asn C feer Glu Leu Ser Leu c &er Cys Lys 

610 M ^ ^ ' ;6i5;' y ' ~* 3 ^ Y--n^ 0 H..^ 

Lys Glu Lys Asp 0 lie Leu His Glu Asn c iser Thr Leu Arg Glir&iu He 

625 ^ ■ ^ -C30 : ' ./W..fsV r^ 5 r..^:,'..:v,X -,-0 w Vg^c :., 

Ala Met Leu Arg Leu' Glu Leu Asp Thr Met 1 Lys His Gin Ser Glh Leu 

• 0/:' ■ c..l\ •. • • • cm: 



<210> 306 • 
<211> 671 
<212> PRTT ' 
<213> Homo sapien 

<400> 306 \ X 
Met Val Val Glu Val Asp' Ser Met ^6'J^a ila Ser W Val tys Lys 

1 . . ^ . 5 ^ ^ . , 10 ! - '; ; ; _ y \ ( 15 - 

Pro Phe Gly - Leu Airg ' Ser Lys 1 Met <5Iy iys " T^ dys Cys Arg Cys Phe 

2 .? - C 25 ' 30 

Pro Cys Cys* 1 Aig^ Glu : Ser " Giy; Lys ; Ser * Asn Val : Gly Thr Ser" Gly !Asp r 

l ' : 35 mr _ ? ;4'0 45 

His Asp Asp Ser Ala ;: >!et Lys Thr^Leu Arg Ser' Lys Met Giy Lys ; Trp 4 

50 ; ; ? ^ ' \ ( ' 55 _ ' 60 

Cys Arg Eitf'- by&jBpef &o Cys ; cys j Arg 6ly' Set Gly ' Lys Ser Asn Vkl * 
65 y£ 70 ^ ^ 75 l ' ' ' 80 

Gly Ala- Ser Glyfi^sp His Asp Asp Ser Ala Met Lys Thr Leu Arg Asn ♦ 

' B5 . 90 f 95 ?; ' 

Lys Met Gly Lys ^rp Cys Cys His Cys Phe Pro Cys :r Cys Arg Gxy Ser 

100 1 H 105 1 1 ; 110 °; 

Gly Lys- Ser 1 Lys Val Gly- Ala Trp Gly Asp- Tyr'Asp'Asp Ser Ala Phe 
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^jagr* y.- r .r r;-r<. £20 ? X25 \ = * , ; A , v ;.r. 

Met Glu Pro: Arg Tyr His Val Arg Gly Glu Asp Leu Asp L&js Leu His 

"Or. L IV, .-^35.:.- x ■ _14ft: !% . .;/</*;. . D/ , t/ , 

Arg Ala Ala Trpt -Trp Gly Lys Val Pro Arg Lys Asp Leu lie Val Met 

145 ; V ;' 150-,.: , 155 Ut , <- ■ ' aS.' .--IfO-., 

Leu Arg Asp Thr Asp Val Asn Lys Lys Asp ,Lys Gin Lys Aig Thr Ala 

:.nr , K ,, ; ISS:\0 ~,jV» ?;/:-" , ' ■. 170;; • r - . , 175 A 
Leu His Leu Ala Ser Ala ; Asn Gly Asn Ser Glu Val Val Lys Leu Leu 

.?y\f 180 .uc?.-'. ■.;-3.:;"'": J 185 '. . 19Q. ! V • . ■„ J: 

Leu Asp Arg Arg Cys Gin Leu Asn Val Leu Asp Asn Lys Lys Arg Thr 

i.'L'v i-<r- ^200:1; - r. I- .205 ••; : / / c . > 

Ala Leu lie Lys Ala Val Gin CysiGln Glu Asp Glu Cys Ala Leu Met 

210 ' r:0 n '2.15 . i ?.'.y :i* - - 220 * „ 

Leu Leu Glu His Gly Thr Asp Pro Asn , He Pro Asp Glu Tyr . Gly Asn 
225 230 235 240 

Thr Thr Leu His Tyr Ala lie Tyr Asn Glu Asp Lys Leu Met Ala Lys 

245 250 A 255 . . 

Ala Leu Leu Leu Tyr Gly Ala Asp lie Glu Ser Lys Asn Lys His Gly 

260 265 f , .. Vf v : 27p 

Leu Thr Pro Leu. Leu Leu Gly Val His Glu Gin Lys Gin Gin Val Val 

2\ 5 280 285 

Lys Phe.^ r , T u; He JLt/b :Lys . Lys Ala Asn yvLsu? Asn. Ala Lep^,Asp v Arg Tyr 4 ... 

290 ' * ^y't ?^:.'":r. ■ > -295:; - ■, :.;r .300 • ; - .: , _.• .• ,. 

Gly Ars,_, i? ^^Ma;L^ Cys j31y Ser Ala Ser lie,. ... 

305 '"" r ".;o. ' 0^310 1-; v ; : . .; v 3 X5>'--W jyt.;,;-^, ,320 

Val St ... Leu ;Leu Leu;.<3lu <Gln hBR ^ieoRBP ^aly S^r £er- Gin Asp Leu, 

Mv ' 325 .. .:. ' ..• .. ;• ;v.::i330;v 'V -;>335 ,. ^ [ Ti , 

Ser Gly: Gin Thr Ala Arg. Glu-Tyr Ala-Val. Ser Ser His His ; His Val ; 

;-340 - - . r:^4:v^345.e, < > : - * ^350 . - 

He Cys Gin Leu Leu Ser Asp Tyrr;^y0^Gi ( u :Jiys kJ .Gln MetoXieu. Lys He , ; 

35S.-.3-:- v z. ;;■„,■.. oo350:^i/--v ^y'L ' 3£5 • : ; Jt ,..,;- • •■ ' ■ . 

Ser Ser ■ Glu Asn- Ser Asn Pro. ;Glu : Asp, , Leu- Lys L t eu .Thr ,Ser; Glu 

37.05. .;. ,v; 375: 0 r^r^:? v 389 •: -< . , 

Glu Glu Ser Gin; Arg: Phe ;Lys 'Gly-jSea*; Glu, Asn; Ser Gin- P^ro Glu Lys : • 
385 390 395 400j 

Met Ser Gin Glu Pro Glu He Asn Lys Asp Gly Asp Arg Glu Val Glu 

405 410 415 f 

Glu Glu Met Lys Lys His Glu Ser Asn Asn Val Gly Leu Leu Glu Asn 

420 425 430 

Leu Thr Asn Gly Val Thr Ala Gly Asn Gly Asp Asn. Gly Leu Xle Pro 

435 440 445 

Gin Arg Lys Ser Arg Thr Pro Glu Asn Gin Gin Phe Pro Asp Asn Glu 

450 455 460 

Ser Glu Glu Tyr His Arg He Cys Glu Leu Val Ser Asp. Tyr Lys Glu 
465 470 ... .-:,'4-7J5. 480 

Lys Gin Met Pro Lys Tyr Ser Ser Glu Asn Ser Asn Pro Glu Gin Asp 

485 490 u 495 

Leu Lys Leu Thr>Ser Glu Glu= Glu Seru Gin Arg . J^a^ Glu Gly Ser: Glu\ . 

500 . 505 ( . 510 

Asn Gly -Gin Pro Glu Lys Arg Ser GlnjGlu -Pro „Glu r jIl^e Asn Lys- Asp 

515 520 . 525 * ; 

Gly Asp-''Arg'Glu.XiQU^Glu/Asn''Phe' : M@t.JU ( a > -;Xle Gj,u Glu Met Lys: X*ys 

530 . 535 o: 5^0 , ... • 

His Gly Ser Ttar His' Val:* Gly Phe Pro Glu Asn Lei* Thr Asn Gly Ala 
545 550: 555'- 560 



Thr Ala Gly Asn Gly Asp i Asp Gly Leu lie Pro Pro Arg Lys Ser Arg 

-■■ v ^65 : * 570:"''* Zr j ^ ; ^5*75^* - : *- 

Thr Pro Glu Ser Gin Glri Phe Pro Asp Thr Glu Jfcsn Glu Glu Tyr His * : 

• --580 '•' - Jt> -'- p 585* rv ; \M. ^s'9a:.-*"; c 

Ser Asp -Glu Gin Asn Asp Thr - Gin Lys Gin Phe Cys ^Glu Glu Gin Asn 

' : 595 * * 600 ? - - v' J &05[- ? o-^.i r- 

Thr Gly He 'Leu His Asp Glu He Leu He His Glu Glii lys Gin He 

610 ' J; ■"*« " 615 '■•-^ VI-' ;?620 ^ "■ sJ/' -* - ri 

Glu Val Val Glu Lys Met Asn Ser Glu Leu Ser Leu Ser Cy^'Lys Lys 
625 " v -;630 i* ' ^~635^ v i- ^; £<A csMQro/. 

Glu Lys Asp He Leu -His Glu Asn Ser Thr Leu Arg Glu Glu Ile^Ala 

; v " L * 645:- *j: ' . . 650 " h \ r.v a\655 n ,:, 

Met Leu Arg Leu Glu Leu* Asp Thr Met Lys His -Gln Ser Gin Leu r 

<■ •■ r 660< 't'" 1 " - '665 - > •'-■■a -Ji-r: y^7^-: i i--"/ 

~ ; l " " ^ :> e > 

<210>30? - ' rr,^\ -.f./V -.ry:? m\' . 

<211V-800 ^ c*: : : ' 

<2i2* ; DNA^ ' ■■■ ;;<>;• v.-; ; = 

<213> Homo sapien — ' : ^ 

<40o> 307 c- '-\ v-r, 

atkagcttcc gcttctgaca acacfeagaga-tccctccact jccctrcagggt *atgg©<tctcc *j a 60 

acttcatttt tggtacataa catctttata ggacaggggf aaaatcccaa tactfc ioagg 120 

agaatgctta ggactctaao aggtttttga-gaafcgfcgttg gtad^ggcdav^tcacTi:: yaa \>r\ 180 

tttttcttgg tcctccttgt ggtctaggag gacaggcaag ggtgcagatt ttcaagaatg ? ' "i 240 

catcagtaag ggcdact aaa tccga6ctt^ctc§tt<5CtoJcttgt^gtctt'gggag§aaaa J* 1 300 

ctagtgtttc^ tgttgctgtg tcagtgagca^ caactattcc gatcagcaigg gtccagggac 360 

cactgcaggt tctt^ggcag gOT9a0^a4^ aaa^ca^acc/aaaaccatgg gcrgttttgt v^u 420 

ctttcagatg ggaaacactc aggcatcaac agcjrctcacct ttgaaatgcaC-tcctaagcca * 480 

atgggacaaa tttjgkcccac aa^ac^ctgga^ai&aAgaggtg ^gctcattttt : tttgcactat a . . 540 

ggcttggccc caacattctc tctctgatgg ggaaaaatgg ccacctgagg gaagt&caga 600 

ttacaatact-atcct'gcagc ttgaccttt^^ ctgtaagagg gaaggcaaat*- ggagteraaat , r 660 

accttatgtc caagctttct tttcattgaa ggagaataca ctatgcaaag cttgaaattt 720 

acatcccaca ggaggaccfce tcagcttace> cecatatfect agcctcccta -tiagctcccct ■ . : 78Q 

tcctattagt gata^agcctc 800 

<210> 308 0 "; ? 

<211> 102 ■ rx-& .'r.:-.t? ... I .i . 

<212> PRT C-r- 

<213> Homo sapien ,f; ^ .-" *j 

<221> VARIANT I.N- 
<222>: (I).. .:{102) - - v- ■ • I . 

^23> Xaa » Any Amino Acid 

<40d> ^308 v ^ ; 

Met Gly Xaa 7 Phe? Val ^Phe Gin ^Met Gly Asn Thr' Gin Ala Ser :Thr Gly/ ; 

1 • 5 10 15 

Ser Pro -Leu Lys Cys 'He Leu Ser Gin TrprAsp Lys -Phe; Asp Pro! Gin ; . 

20 U ^ 25 i. 30 

Thr LeU'Glu Lysi Glu' Val Ala Hisi^he ,Phe Cys Thr Met Ala/ Trp .Pro • 
35 \| : 40 45 oi.r; 

Gin His Ser ; Leu 'Ser-Asp Gly Glu -Lys* : Trp Prp.» Pro Glu Gly Ser Thr ^ 

50 : ~ 55: * 60" ■ '] 0 » 
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Asp Tyr Asn Thr lie Leu Gin Leu Asp Leu Phe Cys Lys Arg Glu Gly 
65- 70 75 L 80, v 

Lys Trp Ser Glu lie Pro Tyr Val Gin Ala Phe Phe SerLeu Lys Glu 

Asn Thr Leu Cys Lys Ala 
100 

" «■-.:•■ :■ /. t -.^ f;t;:. r ~: - , .<•• , . ' ; ,~ 

: <210>c309v. : : * .;- ( ";.. ; „.:jr /;:,,. -f ; : ■ ■ wt' t#i;; j. 

i <211;*:.9-^. ;/^/: . . - o. - : 

3 <212>^PRT:. r " ; - ; 

0';v. <2XS>^Artificial;Sequenc^^>,: .. • ? - .:,;.*;•. .» 

* f <220>;v. J >^ r::.:^< :: « 5 , j ../U;Y'~'; ' - • • ; , r - T ^ 

<223> ,Made in: the ; .lab - - 7 r ^ '^-. ( V 7" - 

0C: <400>;;309;: - * . -r ( - . ■ v.- /; ' 

Leu Met Ala; GJu. Glu Tyr: Thr ;iae Val, - V- 

C* \ <210> >310 c: r< * v - t : j ..v.;-, ^ ;.• . . ■ 

Ov*: <212> ;PR*IV> f;£0-:i: v ',^ : :f ..v ,~ :^ ; >; ^, ■ ,-.:<v;;. r 

o <2;13^c-.Arfeif i(ffi4ailr. tSegaejice?: .'.:*/:.-V ■." 7"' 

0^0 i. ar; ; .q^r, , >; ^ : ; ;jf ;-;..: : .r^ <: :;'-p ? .;^.vii. ^ t y _ 7- 

0./*f. <22:0»jv- ;tio */ vo.:>^iVr' V...-.T' " «£vo'." :;/:.■■■; 

0^,, x22£>;:Ma2e the *lab r :. -;ir?^i.^> * ( -7- ; V •..?<*: 

• : >.."<: .s4'P0>« 31.0f ./i*.-;w5J;:=j.-;j:-i;v^ ^ . -'^ 

Lyss Lem-Metr- Ala:>Ly[s:. ; ij.a-;i^ '.-lew iiews: p ^ ' . ^v.- 

1' i. a"; ^i^.y-;v>t ^-i-i .^vi.:;^^:/-^;:;^^ . >..: . * 

^cM: <210.X/31X:. :.*■..:.- ^r.r v.-r^.;;-^r;pir. -v';; p. -7.:*' 

<2il> ! 9 ? ■; .: f v. ; . *' ;i 

"r'l"'- <213x Artificial; ; Se^ence:^i;o ;:; riy: j *. s ■ - 

v '.' <220> • ? ■ - r . ,:>r;:^::r;^-n-^^ ' . ; v .. ... -v-- - ^ ':■ - - ••^r 

* <223> Made in the lab 

f. 

<400> 311 
Gly Leu Thr Pro Leu Leu Leu Gly lie 



<210> 312 

<211> 10;.;/ v ; > ■ : j 

- ' <:212> PRT - : - 

<213> Artificial Sequence 

*. :^223> Made ini-the lab -* ^. 

<^Q0> 33.2. . / -.v"* -"■.•!*'- ' e>: 
Lysi Leu V^al Leu Asp Arg Arg Cys Gla Leu 

l.^Or. :v. 5. • .7 1.-. k.-.:v -•■ 10 •: 



<210> 313 - I • -.; •. - -.v... ... ... 

<211> 1852 : 

<2i2> dna ; ■ ' :? : * ' ' .-. • . r •. ^ .-v :-: ... t . 

<213> Homo sapiens } m; 

<400> 313 0 r 

ggcacgagaa ttaaaaccct cagcaaaaca ggcatagaag ggacatacct taaagtaata 60 
aaaaccacct atgacaagcc cacagccaac ataatactaa atggggaaaa gfctaga&gca 120 
tttcctctga gaactgcaac aataaataca aggatgctgg attttgtcaa atgcctCttc 180 
tgtgtctgtt gagatgctta tgtgactttg cttttaattc tgtttatgtg attatcacat 240 
ttattgactt gcctgtgtta gaccggaaga gctggggtgt if fctctcaggag^ceaecgf§tg 300 
ctgcggcagc ttcgggataa cttgaggctg catcactggg gaagaaacac aytcctgtcc 360 
gtggcgctga tggctgagga cagagcttca gtgtggcttc tctgcgactg gcttcttcgg 420 
ggagttcttc cttcatagtt catccatatg gctccagagg aaaattatat tattttgtta 480 
tggatgaaga gtattacgtt gtgcagatat actgcagtgt cttcatctct tgatgtgtga 540 
ttgggtaggt tccaccatgt tgccgcagat gacatgattt cagtacctgt gtctggctga 600 
aaagtgtttg tttgtgaatg gatattgtgg tttctggatc -tcatcctcfc^F tgggtgg^ca, 660 ■: - 
gctttctcca ccttgctgga agtgacctgc tgtccagaag tttgatggct gaggagtata 720 
. ccatcgtgca tgcatctttc atttcctgca tttcttcctc cctggatgga cagggggagc 780 
ggcaagagca acgtgggcac ttctggagac cacaacgact cctctgtgaa gacgctt£gg 840 
agcaagaggt gcaagtggtg ctgccactgc ttcccctgct gcagggggag cggcaa^agc 900 

aaCQtCICrt Ca Cfc taaaciaaa ntat-nat-rrar* arrr»rrf-»r*4-^j**» 

— — — — — -» — .3™ — — — — 3(»3 wggwwvwvoy («.aiU.V*C&i^ i.U 70W 

catggagaag atctggacaa gctccacaga gctgcctggt ggc&taaagt cxffccagaaSg. 1020 
gatctcatcg tcatgctcag ggacacggat gtgaacaaga gggacaagca aaagaggact 1080 
gctctacatc tggcctctgc caatgggaat tcagaagtag taaaactcgt gctggabaga 1140 
cgatgtcaac ttaatgtcct tgacaacaaa aagaggacag ctctyacaaa ggccgtacaa 1200 
tgccaggaag atgaatgtgc gttaatgttg ctggaacatg gcactgatcc aaatattcca 1260 
gatgagtatg gaaataccac tctacactat gctgtctaca atgaagataa attaatggcc 1320 
aaagcactgc tcttatacgg tgctgatatc gaa^caaaaa acaagcatgg cctfcacateca x380 
ctgctacttg gtatacatga gcaaaaacag caagtggtga aatttttaat caagaaaaaa 1440 
gcgaatttaa atgcgctgga tagatatgga agaactgctc tcatacttgc tgtatgttgt 1500 
ggatcagcaa gtatagtcag ccctctactt gagcaaaatg ttgatgtatc ttctcaagat 1560 
ctggaaagac ggccagagag tatgctgttt ctagtcatca tcatgtaatt tgceagttac 1620 
tttctgacta caaagaaaaa cagatgttaa aaatctcttc tgaaaacagc aatccagaac 1680. 
aagacttaaa gctgacatca gaggaagagt cacaaaggct taaaggaagt gaaaacag&c 1740 
agccagagct agaagattta tggctattga agaagaatga agaacacgga agtactcatg 1800 
tgggattccc agaaaacctg actaacggtg ccgctgctgg caatggtgat ga :v 18 52 

<210> 314 
<211> 879 

<212> DNA •/ ■ , : . t , 

<2X3> Homo sapiens 

<400> 314 ; f ■ • 3 

atgcatcttt catttcctgc atttcttcct ccctggatgg acagggggag cggcaagagc 60 
aacgtgggca cttctggaga ccacaacgac tcctctgtga agacgcttgg gagcaagagg 120 
tgcaagtggt gctgccactg cttcccctgc tgcaggggga gcggcaagag caacgtggtc 180 
gcttggggag actacgatga cagcgccttc atggatccca ggtaccacgt ccatggagaa 240 
gatctggaca agctcoacag agctgcotgg tggggtaaag tccccagaaa ggatctcatc 300 
gtcatgctca gggaca^gga tgtgaacaag agggacaagc aaaagaggac tgctctacat 360 
ctggcctctg ccaatgggaa ttcagaagta gtaaaactcg tgctggacag acgatgtcaa 420 
cttaatgtcc ttgacffecaa aaagaggaca gctctgacaa aggccgtaca atgccaggaa 480 
gatgaatgtg cgttaafegtt gctggaacat ggcactgatc caaatattcc agatgagtat 540 \. 
ggaaatacca ctctacdcta tgctgtctac aatgaagata aattaatggc caaagcactg 600 
ctcttatacg gtgctgatat cgaatcaaaa aacaagcatg gcctcacacc actgctactt 660 
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ggtatacatg agcaaaaaca gcaagtggtg aaatttttaa tcaagaaaaa igcgaattta 720 
aatgcgctgg atagatatgg aagaacfcgct- ctcatacttg ctgtatgttg t&gatcagca 780 .•; 
agtatagtca gccc'tctact tgagcaaaat gttgatgtat cttctcaaga ,tctggaaaga 840 
cggccagaga gtatgctgtt tctagtcatc atcatgtaa ' 879 

<210> 315 ^r, 1 ;;; ; 

<211> 293 

<212> PRT ■■'■"-■■» V 

<213> Homo sapiens — ^ * 

<400> 315 <• . / <\ 

Net His Leu Ser Phe Pro Ala Phe Leu Pro Pro Trp Met Asp Arg Gly 
5 10 15 

Ser Gly Lys Ser Asn Val Gly Thr Ser Gly Asp His Asn Asp Ser Ser , 
20 25 30 

■,.<_'• 

Val Lys Thr Leu Gly Ser Lys Arg Cys Lys Trp Cys Cys His Cys phe 
35 40 45 

Pro C^s eys : Afg^GlyGS^r-Gly^ Ala Trp Gly Asp; : ' 

Tyr A&p Asp :J Ser ^Ala^Phe :: «et- Asp Pro Ax% Tyr* His Val His Gly- Glu- - ^ 

65 ' ,i> - -C'^(^->:^:-^ 7:0- v.,..o ??v:.v-: :r , , 75 ;• , ; - , 8 0 ^ 

'0 ( ™i p^V - Xy. '"• .:'••>!. V: : '' -3.7j£ o.. fits v--'. r rr • ^ ; - -r ;: -'v- ' 

Asp £lu Xd^ iy^-ljeu His Arg" Ala^ A^ 

■ r '0-.c.-:.c-"»* f 85 -v— "7 :.^^^-r^r:-.9o^ v\ • ; '95 ^ ' • y " 

Lys Asp Leu He Val Met Leu Arg Asp Thr Asp Val Asn Lys Arg Asp 

100 105 110 <■«<..• t 

Lys Gin Lys Arg Thr Ala Leu His Leu Ala Ser Ala Asn Gly Asn Ser ; : ■ ' 

115 "-" ' • 120' 125 • ^ : - \. 

Glu Val Val Lys Leu Val Leu Asp Arg Arg Cys Gin Leu Asn Val Leu " 

Asp Asn Lys Lys Arg^ iSif Ma &etf/13iz : '£ys ; Ala 1 Val Gin Cya Gin Glu ;^-y ' 

145 ^' r: ' ' " ' 1 ISO c : : >. 155 ' - : v 160 ■■■VJr:- * 

Asp Glu Cys Ala 'Leu-'Met^I&u-'Lm Gly 'Thr Asp Pro Asn ;ile * * r 

'*■*■■■'* ■ i65- e 1 ^-'-wwo • r~'z\ : ' :y . . vX75 ■ • ' ■ 

■'■ ■" "•<• - -T.^^i ?• m. 

Pro Asp Glu tyr Gly' Asn 'Thr Thr Leu j His Tyr Ala Val -Tyr Asn Glu - " , 

' 180 - *'* ^ 185' >T: ^V^'=f; lft0E'"."..O.-- : ■ \. 

Asp Lys Leu Met Ala Lys' Ala Leu LevuLeii ^yt' Gly $la Asp He Glu i ^ . ; 

;\ 195 y - ■ r ' ; < C 200 ?...'■* 205 V- /.£;..;. . V 

t.-.c ...... ;-. . c?:y;y.: ■ ;o;V : ^ .* . ■•*. » \ 

Ser Lys Asn Lys His Gly Leu Thr Pro Leu Leu Leu Gly life His Glu 
210 215 220* 

Gin Lys Gin Gin Val Val Lys Phe Leu He Lys Lys Lys Ala Asn Leu 
225 230 235 240 



Asn Ala Leu Asp Artjf Tyr Gly Arg Thr Ala LeurIle ; yLeu Ala !; Vel,,Gys . , ~ 

«'V 245 /oJ.. < 250.;. j- :-.«:'255' : , :i /^^\ 

Cys Gly Ser Ala Ser lie yal Ser Pro Leu Leu Glu Gin Asn Val Asp 

260 265 270 - : : 

Val Ser Ser Gin Asp Leu Glu Arg Arg Pro Glu Ser Met Leu Phe Leu 

275 280 285 ; ir - <■-,«■ - 

Val lie lie Met . 

290 . -J \ .I ; : , 0 ; v; . 

<210> 316 

<211> 584 : • .. ;' : „ wo ..V- .^r • . : -c, . 

<212> DNA r--" s r . v 

<213> Homo sapiens * 

<400> 316 y>. " '* * " ' ' ' * '" V " 

agttgggcca aattcccctc cccctacagc ttgaagggga cataaccaat agcctggggt 60 
ttttttatcrcr tcctttaaaa afcfctctttae, ttafcfcfcfcetfc , ataacrtcrocxcr «fcerafct--»crsej i^n 
gaggcttatc actaatagga aggggagcta tagggaggct aggatatggg ' ggtaagctga 180 
gaggtcctcc tgtgggatgt aaatttcaag ctttgcatag tgtattctcc ttcaatgaaa 240 
agaaagcttg gacataaggt atttpactpp; ajfc;fctgcpfct;p > ^c^ct^'tj^g^yaaa^tGaa ? t pq 
gctgcaggat agtattgtaa tctgtacttc cctcaggtgg ccattt£fccc ccatcagaga 360 
gagaatgttg gggccaagcc atagtgcaga aaaaaaaatg agccacctct ttttccaggg 420 
tttgtgggtc aaatttgtcc catt^gctjta* gg^tgcattt caaaggtgag,cptgttgatg 48Q 
cctgagtgtt tcccatctga aagacaaaac tgcccatggt tttggtttgt, tttgtttctc 540 
cccctgccca agaactatca aactcctgag ccaacaacta aaaa 584 



<210> 317 
<211> 829 
<212> DNA 
<213> Homo sapiens 



<400> 317 ; ; , • . ; , 

attagcttcc gcttctgaca acacrtagaga tccctcccct ccqtpagggt atggccctcc 60 ; 
acttcatttt tggtacataa catctttata ggacaggggt aaaatcccaa tactaacagg 120 
agaatgctta ggactctaac /aggtlfctttg^ gaatgtgttg>.gtaaggg^pa r .ptcaatccaa 180 
tttttcttgg rtcctccttgt ggtctaggag gacaggcaag ggtgcagatt ttcaagaatg 240 
catcagtaag ggccactaaa tccgaccttc ctcgttcctc cttgtggtct gggaggaaaa 300 
ctagtgttte 'fcgttgctgtg t.cag$gagc$ qaactattcq .gatcagcagg gtccagggac .360 
cactgcaggt tcttgggcag ggggagaaac aaaacaaacc aaaaccatgg gcagttttgt 420 
ctttcagatg ggaaacactc aggcatcaac aggctcacct ttgaaatgca tcctaagcca 480 
atgggacaaa tttgaccpac . aaaccctgga aaaagaggtg gctcattttt tttgaactaj: 540 
ggcttggccc caacatfectc tctctgatgg ggaaaaatgg ccacctgagg gaagtacaga 600 
ttacaatact atcctgcagc ttgacctttt ctgtaagagg gaaggcaaat ggagtgaaat 660 
accttatgtc ( ;caagcttj:cjt,:tttc^ttg^» ggag^ataca ctatgcaaag cttgaaattt ,720 
acatcccaca ggaggacctc tcagcttacc cccatatcct agcctcccta tagctcccpt 780 
tcctattagt gataagcctc ctctaatcac ccccacccag aagaaaata 829 
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inventions in this international application,, as fpllows;,., . :'. . . J 

■ "'-'1: Claims: Partially- 1, 2, 4*60 A < - ! • ; »'S >l'> 

Breast cancer related' polypeptide BlSAg'lv c^respbKdin'g' 
polynucleotides comprising SEQ ID M0s:l, 3-10, or 227, and 
derived oligonucleotides; variants thereof, expression 
vector and host eel 1 : comprising the rssaime; 1 antibody 'ahd ;? : - - 
diagnostic kit containing it, fusion protein comprfsiiiig the 
polypeptide; pharmaceutical composition and vaccine •! 
comprising any of the above and use therefor in the 
treatment of cancer, and for removing tumor cells from a 
sample; use of the polypeptides for stimulating and 
expanding T-cells and use of such T-cells for inhibiting v 
? t cancer development; use of the ! pblype0tides-for determining < 
the presence of cancer or monitoring the progression of 
cancer in a patient. - — 



2. Claims: Partially 1-60 ^ r-'.^v:^- ■■■^■■.^.^ ^' - s,,:..,-.; ■,-<...■.; ,• :.. , 

Idem as subject 1 for Breast cancer related polypeptide and 
polynucleotide B21GT2 (B311D) comprising SEQ^ID'NOsi56^307; ■ 
308, 316 or 317. 



3. Claims: Partially 1, 2, 4-60 

Idem as subject' i''for'^fWsV°cancer 1 'relaied poVypept'idX''and !, • ; 
polynucleotide B15Agl comprising SEQ ID N0s:27 or 290. 

4. Claims: Partially 1, 2, 4-60 " : '-"*»-"■.. 

Idem as subject 1 for Breast cancer related polypeptide and 
; r..P^y nucleot i d A |31^1^cc^rising, ; SEQ,ID,J9sa48. ; . 



5. Claims: Partially 1, 2, 4-60 

Idem as subject 1 for Breast cancer related polypeptide and 
polynucleotide B38GA2a comprising SEQ ID N0s:157. 



6. Claims: Partially* 1-60 J> ' 

Idem as/subject 1 for Breast cancer related polypeptide and 
polynucleotide BllAgl (B305D) and its isoform A comprising 
SEQ ID*NO:292-306, or 309-315. 



7. Claims: Claims: Partially 1 B 2, 4-60., 
all as " far 'a"s- applicable 
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FURTHER INFORMATION CONTIN UED FROM PCTflSAf 21© A '. - ^ 

Breast cancer related polypeptides, corresponding 
polynucleotides comprising SEQ ID NOs: 11-26 (inventions 
: 7-22), 28-55 (inventions 23-50), 57-86 (inventions 51-80), 
. .142-147 (inventions 81-86), 149-156 (inventions 87-94), 
158-226 (inventions 95-163), 228-253 (inventions 164-189), 
or 255-29,1 (inventions 190-226), and derived 
; ^oligonucleotides* variants thereof, expression vector and 
,;v: host cell, coursing the same; antibody and diagnostic kit 

containing it, 'fusion protein comprising the polypeptide; 

• • pharmaceuti qa> composition and vaccine comprising any of the , 
. .„ ^\te...aiidisi€Jt)i«r«fo.r , .ln .tb*.*r*atment\bf xancer, ,and for 
removing tumor cells from a sample; use of the polypeptides 
for stimulating and expanding T-ceUs and use of such 
T-cells for inhibiting cancer development; use of the 
polypeptides for inhibiting or monitoring the progression of 
cancer in a patient, as far as applicable. 
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